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EDS Description
Preface

PREFACE

This manual contains a system description of the Emergency Detection
System (hereafter referred to as EDS) er:ployed on the Apollo-~Saturn 500 Series
Vehicles.

Since the EDS was designzd for a manned Apollo-Saturn Vehicle, the
descriptions in this manual are based on the EDS for such a vehicie. For un-
manned vehicles, some of the functions normally serformed by a crew are
performed by ground personnel thrsugh the use of RF command links. Differ-
ences between the EDS on manned and unmanned vehicles are noted as applicable
in the text and on the illustrations.

It has been assumed herein that the user of this manual is generally
familiar with the Apollo-Saturn program and has some knowledge of the pur-
poses of the various sections or stages that compose the Saturn Launch Vehicle
and the Apollo Spacecraft. Where the term Spacecraft is used, it generally
implies the 3 sections of the Apollo Spacecraft {i.e., Command Module, Service
Module, and Lunar Excursion Module) as being a single unit forward of the Saturn
Instrument Unit.

Section I of this manual contains a general system description of the EDS.
This section includes both functional and physical general descriptions. Section
II covers EDS princ:ples of operation in mare detail than in Section I. Emphasis
is placed on the reiay logic used and the sequence of operation, Section Iil con-
tains separate descripiions of each major EDS component. Descriptions are in-
cluded for only those components that are used primarily for EDS. Section IV
briefly cescribes the ground support equipment available for checkout of EDS.
Section V provides change information for each vehicie as this information is
added to the manual. The Appendixes to ‘e manual contain reproductions of the
EDS Interfa~= Control Documents for Apollo-Saturn Vehicles.

" NOTICE —

Apollo-Saturn Vehicle Data Sheets (hereafter referred to as Data
Sheets) are provided in Section V to supplement the basic EDS

" concepts contained within Sections I through IV of this manual

and must be used in conjunction with these sections.

The Data Sheets are tabulated by vehicle number and are designed
to provide current updated changes to the EDS circuits and the
corresponding operation and sequence changes.
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& SECT.u." |
GEHERAL SYSTELI DESCRIPTI

This section briefly descrit«:, the purpose of
the EDS and includes general descriptions of the
functional and phvsical characteristics of the system.

1-1  PURPOSE

The purpose of the EDS is to sense and act
upon onboard emergency sitaations arising during
Saturn-boosted phases of Apollo-3aturn space flights.
Frotection of the Apollo crew against failure oi the
Saturn vehicle is the prime function of the EDS.
However, for protection of personnel at the launch
area, certain portions of EDS are deactivated until
% short interval after liftoff. This deactivation
period prevenis EDS cutoff of ali engines ond the
resultirg fall-back of the vehicle on the launch area.

® 12 GEHERAL FUNCTIONAL DESCRIPTION

of two ways, depending upon the seriousness of the
emergency. If the EDS senses ar emergency that will
lead to rapid vehicle breakup, the EDS automatically
initiates an abort sequence for the safety of the
Apollo crew. If, however, the emergency is of such
aature that the crew has time to evaluate the effects
of the exergency, the ED3 furnishes only visual
indications of the specific emergency present. The
crew then makes the decision of whether or not to
manually initiate an abort sequence. Once initiated,
either automaticaily by the EDS or manually by the
crew, the abort sequence runs to completion autc-
matically.

The EDS reacts to emergency situations in one

An EDS initiation of an avort is hereaiter
referred to as an automatic abort. Crew initiation of
an abort is hereafter referred to as a manual abort. *
The visual emergency indications given by the EDS
are called manual abort indications.

Portions of the EDS are deactivated during -
gsome phases of vehicle flight, This deactivation is
controlled manually by the crew or automatically by

O B * On unmanned vehicles, a manual abort can be
initiated only by ground personnel through an RF -
command link.

Chaaged 35 October 1966

the normal flight sequencing circuits of the vehicle.
The time of deactivation is determined by mission
plans and safety factors.

A general block diagram of the EDS appears
in Figure 1-1. Noti all coriponents shown are pri-
marily for EDS use. How:ver, inputs from or out-
puts to these components are required for coniplete
functioning of the EDS. Those components used
primarily for the EDS are indicated by heavy lines.

The following paragraphs describe the general
functioning of the EDS in three separate parts: auto-
matic abort, mamal abort, and abort sequence. A
definite functioral distinction exists between the initia-
tion phase of an abort (consisting Jf automatic abort
and manual abort) and the actual abort-sequence
nhase.

1-3  AUTOMATIC ABORT

Either of the following emergency conditions
can caus2 an EDS automatically initiated abort of the
Apoilo-tawtn vehicie:

e An excessive angular rate of the vehicle
about either the pitch, yaw, or roli axis.

e Loss of thrust (below 89 pueriv. ¢! :aled
thrust) on any two of the five £-IC engines
during first-stage boost.

An automatic abort resulting from the first
condition is relerred to as an aagular-overrate auto-
matic abort. The second condition for automatic
abort is referred to as a two-engine-oct automatic
abort. )

Upon detection of either of these two emer-
gency conditions, the EDS will energize an auto abort
bus in the EDS Distributor. Energizing this bus then
causes a signal to be sent to the Command Module
to automatically initiate the abort sequence.

At any time during flight, .the crew can inhibit

_this automatic initiation of an abort. Inhibiting is
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performed by deactivating the inputs fed to the zuto
abort bus from both the angular-overrate ana the two-
engine-cut automatic abort circuitry. This deactiva-
tion must occur, however, before the auto abort bus
hag been energized. (The times of deactivation, or
irhibiting, by the crew * had not been determined as of
the date on this manual.)

L.hibiting of automatic abort circuitry is 2lso
provide 1 by the vehicle [light sequencing circuits
through the Instrcment Unit (:U) Switck Selector.
This in.diting is required prior to normal S-1C
engine cutoff and other normal vehicle sequencing.
Vhile the automatic abort is inhibited, the Apollo
crew must initiate a2 manual abort if an angular-
ove.rale or two-engine-cut condition arises.

1-4  MANUAL ABORT

On manned flights, a manual abort is initiated
within the Command slodule by the Apollo crew.** A
pilot's hand controller in the Command Module is used
to start the abort sequence. The crew's decision of
whether to initiate a manual abort can be made at anv
time while the Spacecraft is attached to the Sawrn
vehicle.

The decision to initiate 2 mancal abort must
be based on at least two separate and distinct indica-
tions of a velicle emergency or malfunction. These
two indicatiuns may be obtained from EDS displays,
from information telemetered to ground and relayed
back to the crew, from physiologiczl sensing of a
malfunction by the crew, or any combination of these.
Although the two indications obtaiaed may imply the
presence of the same malfunction (for instance, one
engine out), the two indications must not be derived
from the same sensing and indicating system. For
example, if the EDS Indicates to the crew that one
engine is out, and 2 one-engine-out signal is also
telemetered to the ground (and relayed back {o the
crew), it cannot be necessarily assuined thzt the
engine is actually out. The reason for not making
this assumption 13 that both Indications originated
within the same sensing circuit. (A failure in the

- sensing circuit could have caused both erroneous

indications.) If, however, the EDS indicates that one .
engine is cut, and the crew also senses a reduction in

vehicle acceleration, it can be reasonably assumed
that the engine is actually out. (Whether or not the
crew initiates a manual sbort, as a result of this one-
engine-out condition, is dependent upon the specific

* Not zpplicable for unmanned vehicles.
#% On unmanned vehicles, a manual abort can be

initiated only by ground pexsonael througa &an RF
command link.

Chan, ed 15 October 1966
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mission rules for that flight.) If any conflict arises
between on-boaid ED3 indications and the telemetered
information that is relayed back to the crew, the on-
board indications will always take precedence.

Only some of the on-board visual indications
(required for manua® abort decisions) are provided
by the EDS. Other on-board visual indications are
provided by the Spacuvcraft Guidance and Navigation
System. In boih cwes, these indications are called
m=nwal abort 1~dications and are displayed in the
Comniand Moduie by .ndicator lights, meters, or
other types of displsy s. Each of the indicator lights
used contains either 2 or 4 lamps. The indicator
lights are coustructed so that the crew cannot dis-
tinguish whether all or oy one of the lamps in the
indicator is ON.

The mannal abort indications displayed in the
Comrians Mcdule are as follows:

< Sav.rn vellcle angular overrate about any
ax1s, whon signaled by at least 1 of 3 gyros
used for that ax:s (one dual-lamp indicator).

® 3-IC engine out (one dual-lamp indicator for
each engine). #**

e S-II engine out (one dual-lamp indicator for
each engine). ***

e S-1VB engine out {one dual-famp indicator
for the single engine), ¥**

o S-II second plane separation (one dual-limp
indicator to indicate separation of S-1I aft
interstage).

e Saturn vehicle attitude reference failure
(one dual-lamp indicator).

e Abort request from ground corntrol before )
or after liftoff (one four-lamp indicator).

e Angle of attack (meter indication from EDS
Q-Ball Sensor System).

o S-II and S-IVB fuel tank pressures
(4 meters).

¢ Attitude error (meter ty;< indication from
Spacccraft Guidance and Navigation System).

*#4% Only five engine-out indicators are in the Command
Module. This set of 5 indicators is used for engines
' of the S-IC, $-II, and S-1VB Stages. N

.
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® Angular overrate (meter type indication trom
E Space- va Guicance and Navigation Systeim).

1-5 ABORT SEQUENCE

As meationed r ~eviously, the EDS abort s~-
quence can be initiated either by an automatic abort
condition or by a crew activated manual abort. To
permit continuation of the abort sequence after an
automatic initiation. the following conditiors must
first be satisfied:

e Auto abort enabling signals raust Lave been
received from the launch compiex
prior to liftoff.

e Liftoff must have occurred.

e An AUTO ABORT ENABLE switcu iu the
Commard Module must be se. to ABORT.

The need for the first 2 of these 3 conditions

-can be bypassed, or overridden, by the crew.*

This override is accompiished by depressing a

MANUAL ABORT ENABLE gushbutton in the Command

Modvle. (The name MANUAL ABORT ENABLE is us-d

EDS docuimentation but may be misleading because
‘e pushbutton has no connectior with the manual abort
function, )

Only when the preceding conditions have been
properly satisfied can the abort sequence continue
after an automatic initiation. ** No such conditions
need be satisfied prior to cr after a manual abort
initiation.

When an abort sequence is initiated, either
automaticaily or manually, the sequence normally
cuts off all engines of the operating stage.*** (EDS

"engine cutoff is inhibited, however, until a specific
tume interval after liftoff. This inhibiting prevents
the vehicle from fallic z back on the launch area.)

Regardless of whether the abort sequence -
succeeds in cutting off the engines, the sequencr con-
tinues and selects either a Launch Escape System

8  » Not applicable for unmanned vehicles,

¢4 On Vehicle AS-501, the abort sequence cannot
continue because the AUTO ABORT ENABLE
switch is purposely left at OFF.

*43 On Vehicle AS-501, no EDS abort-sequence
cutoff of the engines is possible.

{LES) abort mode or a Service Propulsion System
(SPS) abort mode. The sequencing that occurs in
either abort mode causes removal of the Command
Module from the mallunctioning Saturn vehicle.

Whether the LES mode or the SPS mode is
selected during the zbort sequence depends upon an
interlock circuit through the LES tower. If the LES
is still attached to the Command Module at abort
sequence initiation, the LES mode is selected. In
this mode, the Command Module is separated from
the rest of the Apollo-Saturn vehicle and propelled
away by the LES main motor. If, however, the LES
had been previously jettisoned by the crew cr by
normal vehicle flight sequencing, the SPS mcde is
selected. In this mode, the Command Module and
the Service Module are separated from the rest of
the vehicle and propelled away by the Service Module
engine.

After the Coxa.unand Module is propelled a
safe distance from the vehicle, the Command
Module separates fro-u the LES or the Service
Module. Parachutes then lower the Command
Modvule to a safe landing.

1-6  GENERAL PHYSICAL DESCRIPTION

A genera! physical description of the EDS is
limited because most of the components involved in
EDS operation are considered components of other
systems of the Apollo-Saturn vehicle. Interconnec-
tivns with these other systems are essential, how-
ever, for comgic e functioning of the EDS.

All components directly involved in EDS
operation are shown in Figure 1-1. Components
designed orimarily for the EDS (i.e., EDS major
components) are listed in Table 1-1 and are shown
enclosed in heavy lines in Figure 1-1. The major
EDS components are described in Section III of this
manual. -

The control and display panels indicated by

the b,ock Control and Display Panels in Figure 1-1
are shown in detail in Figures 1-2 through 1-5,
Only the switchzs and indicators referred to in this
manual are indexed in the figures. Since the panel
labeling of the swiiches and indicators may not be
sufficiently descript. ve, more descriptive nomen-
clature is used within the manual. In the legend for

.each figure, a cross reference is made between the
actual labeling on the panel and thé nomenclature .
used In the manual, -

s rod 18 Cotetar 100
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Table 1-1. Emergency Detection System Major Components

Nomenclature Ref.erence . Location
Designation

Launch Escape System —_— Top cf Spacecraft
EDS Q-Ball Sensor System 900A408 Top of Launch Escape System
EDS Distributor 802A5 instrument Unit
EDS Cutoff Inhibit Timer GO3A56 _ Instrument Unit

(40-Second or 80-Second)*
ELS Overrate Timer 603A58 Instrument Unit

(20-Second)

* 40 or 60 Seconds depending upon vehicle mission

(8
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Location View
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Figure 1-2. Mission Sequence Control Panel (Panel 24)

Legend for Figure 1-2 - =

Nomenclature Nomenclature in
- on Pane! . Technical Manual

_EDS POV;ER ’ - . EDS POWER

MASTER EVENT SEQ CONT-LOGIC- | MASTER EVENT SEQUENCE CONTROLLER
- - LOGIC

<

MASTER EVENT SEQ CONT-PYRO - | MASTER EVENT SEQUENCE CON"‘ROLLER
- : 4 PYRO - =

s
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Location View
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Figure 1-3. Crew Safety Control Panel (Panel 16)

Legend for Figure 1-3

Nomenclature in .

Index Nomenclature B
Number on Panel . Technicat Manual
1 ABORT SYSTEM - 2 ENG OUT - 3-IC TWO ENGINE OUT AUTO ABORT
. ‘ DEACTIVATE p
2 ABORT SYSTEM - L/V RATES - RATE EXCESSIVE AUTO ABORT DEACTIVATE
3 ABORT SYSTEM - MODE LES - - LES JETTISON _ -
TWR JETT SPS MODE : o
4 ABORT SYSTEM - EDS AUTO ABORT ENABLE -
_ Added 15 October 1966/ : ) 1
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Location View
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Figure 1-4, Emergency Detection System Sequerncer Display Panel (X{anel 5)

Legend for Figure 1-4
Nomenclature in

Technical Manual

|

Index 'u Nomencluture
Number on Panel
"1 L/V GUID

2 - L/V ENGI'ES
3 L/V RATE

LV ATT REF FAIL

‘LY RATE EXCESSIVE

ENG NO. 1 OUT S-IC, S-II, OR S-IVB _
“(for indicator 1); ENG NO, (*) OUT S-IC
and S-1I (for indicators 2 through 5); S-II
Second Plane separation {for indicator 6);
Indicators 7 and 8 are spare.

* Number of respective engine

Added 15 October 1966
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SECTION 1}
SYSTEL1 PRINCIPLES OF OPERATION

Section I includes, first, a general descrip-
tion of the methods employed to increase EDS relia-
ability. Power sources for the EDS are then briefly
descrived. Following these descriptions, the phzses
of EDS operation are covered in detail. For eas:: 3f
explanation (although contrary to electron theory),
current is considered to {low from +28 V buses,
through operating circuits, to negative (common)
buses.

Functional schematics * support the text are
included at the end of the section. These schematics
do not show all the connections to the various com-
ponents. For instance, none of the outputs to tele-
metry or to ground support equipment are indicated.
Neither are power sources shown. For more detailed
schematics (although still not complete): refer {o the

* Appendix.

2-1  EDS INVERHAL RELIABILITY

- To maintain a high degree of reliability, one
main principle has been applied to the operation of all
EDS circuitry. This principle is that no single fail-
ure within the FDS will be ailowed to cause an inad-
vertent abort, nor will any single failure prevent an
abort when an actual e:nergency arises. To ensure
this proper operation, both triple-redundant circuitry
and duplex circuitry are employed. Triple-redundant
circuitry (with 2-out-of-3 voting) is used for most of

. the automatic abort sensing circuits and automatic

abort initiation circuits. - Duplex circuitry is used

" for the abort sequence circuits and the indicating cir-

- cuits for manual a2bort. Triple-redundant and dunlex

"To turther increase reliability, ECS eircultry

' is arranged to preveﬂ ground loops. To accomplish

this, the EDS circuits between vedicle stages, and

- hetween the TU and the Spacecrait, do not use the .
same power sources nor the same groundlng polnts
Witen circuits in one stage require information from
another stage, 28 V power 1s first supplied by the

" stage requiring the information. Thls}s Visfed to
- contacts of relays whose coils are controlled by. the
ltage posgesslng the desir@d ixtormatidn Atter

. - ‘ B} ,‘7“ ;3:.;"

s, . _,‘,3 R iy ,:“ . E "

- 4. _ation and mam-al-abort initiation.

passing through the relay contacts, the resuiting 28 v
EDS signal is returned to the stage originally supply-
ing the 28 V power. Inthis maaner, valid EDS signals
can be transferred between stages without the possi-
bility of false EDS signals being generated by ground
Joops.
2-2 EDS POWER SOURCES

Although not shown on the functional schematics
in this section, 28 V powes for the EDS in each Saturn
stage is supplied by batteries within that stage only.
Each stage contains two or more batteries which sup-
ply power for separate +28 V buses. No electrical
connection is made from a power source in one stage
to a power source in any other stage. However, :28 V
and ground returns from each stage are supplied to
specia.l 428 V and COM buses in each of the other
stages. Power from these special buses is then used
in 2roviding EDS signals to the respective stages that
origirally supplied the power.

Power for the EDS circuits in the Spacecraft
is supplied by three Spacecraft batteries. As is ‘he
case between stages of the Saturn vehicle, +28 V and
ground returns are provided betweer the Spacecraft
and the iU,

Three switches inthe Command Module control
the power for the Spacecraft EDS circuits. These
switches are the EDS POWER switck the MASTER
EVENT SEQUENCE CONTROLLFFE. LOGIC switch,
and the MASTER EVENT SEQUENCE CONTROLLER
PYRO awitch

23 ABORT PHASES OF OPERATION.

' As mentionied in Section L & definite functional

_ distinction exists between the initiation phase of an_

abort and the actual abori-sequence phase. Also, the
in#*" =tion phase is subdivided into automatic abort -
These three
functional areas {czVled automatic abort, mamal

_abort, and: a.bo_rt sequeme) are therefore described
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2.4  AUTOMATIC ABORT

8 An automatic abort can be initiated only by an
angular overrate condition or an S-IC two-engine-out
cordition. In both cases, the autcmatic abort is con-
" sidered tc ve initiated when the auto abort bus in the
EDS Distributor is energizea. The following para-
graphs describe how this bu; becomes energized by
the sensing of either of the two emergency conditions.

2-5 ANGULAR OVERRATE AUTOMATIC ABORT

An angular overrate condition for an automatic
abort is sensed by a combination of 2 components: the
Control-EDS Rat> Gyro Package and the Control Sig-
ml Processor. As indicated in Figure 2-1, angular
rate signals are generated in the Control-EDS Rate
Gyro Package by 3 gyros for each axis (roll, yaw,
and pitch). These rate signals are fed to individual
rate circuits, called rate switches, in the Control
Signal Processor. If the angular rate of the vehicle
about one of its axes exceeds a preset value, or rate
limit, the rate switches for that axis will each pro-
duce a +28 V cutput. Each output closes a relay to
indicate an angular overrate condition for that axis.
At least two of the three rate switch relays for one
axis must close to indicate an overrate cordition for

'e axis.

The rate limit, above which an overrate is
indicated, is changed one time during flight for the
yaw and pitch axes. No inflight change is made in
the rate limit for the roll axis. For yaw and pitch
axes, the rate limit is preset at 5 degrees per sec-
ond before the inflight change and § cogrees per

% second after the change. (On Vehicles AS-501 and

2 502 the rate limit for pitch and yaw axes is set at

Bl 5 degrees per second and does not chasge during

§ flight.) The rate limit for roil remains preset at
20 degrees per second.

K

" The rate limit change for yaw and pitch axes -

P is ~ontrolled by latching relays Ki71 and K172 or
“reiays K172 and K174 in the EDS Distritutor. Ap--
proximately 20 seconds after liftoff, the Switch.

R

rate Timer deenergizes K173 and K174.. (On Vehicle
AS-501, the EDS Overrate Timer energizes K173 and -
K174. Rder 1o uotes on Figure 2-1.)

lwmrrateoccurs;houtmrouaxis rate
switch relays K150, K151, and K152 wﬂLclose.- :
mz&vmthentedharolloverratevoung

P Not.ap, licible for Vehicies AS-501 and 502,
’ ## Oi ynmanned- vehicles, a manual abort can be-

’ commud link,

_ inhibiting relay contacts (Figure 2-1).

Selector energizes K171 and K12, -and the EDS Gver-

5o
%-1”»‘ N
-

-* imitisted only by ;rm:ni poum‘gl thro«égh aa- RF -

circuit in the EDS Distributor. This voting circuit
consists of relays K159 and K160, with associated
diodes. The relays and diodes are arranged sc that
a +28 V outpul is provided by the voting circuit only
when 2 or more of its 3 inputs are +28 V. An output
from the voting circuit passes theough normally
closed contacts of inhibiting relays Ki65, K166, ard
K167 to energize the auto abort bus. Energizing the
auto ahort bus initiates an abort sequence (refer to
paragraph 2-15).

To prevent energizing the auto abort bus by
a roll angular overrate, inhibiting relays K165,
K166, and K167 can be energized. These relays can
be energized by a RATE EXCESSIVE AUTO ABORT
DEACTIVATE switch in the Command Module. *
Normally, however, the inhibitir~ relays are con-
trolled by latching relays K240 a: K241 or K242
and K243 in the Control Distributor. Relays in the
Control Distributor are controlled, in turn, by the
Switch Selector.

Three inhibiting relays are employed in the
inhibit circuitry so that a single relay malfunction
cannot cause an undesired jnhibit. Conversely, a
single relay maltunction cannot prevent a desired
inhibit.

The times during which the inhibiting relays
are energized are determined by mission plaus.
While the automatic abort is being inhibited, the
Apollo crew must make the decision as to when an
abort is necessary. A manual abort may thern be
initiated by the crew. **

The method used to erergize the auto abort
bus for a pitch or yaw angular overrate is very
‘similar to that described tor a roli angular overrate.
Outputs frcm both the yaw and the pitck v ting cir-
cuits, however, are fed through a single group of
These inkib-
iting relays are energized in almost the same manner
as are the roll inhibiting relays. The difference is
that the roll inhibiting relays can be energized by the
Switch Selector without also energizing the yaw “and
pitch inhibiting relays. The converse, however, is

_ oot true. That is, the yaw and pitch inhibiting relays

cannot be energized without also energizing the roll
lnhihmng relays. This difference in operation is
czused by the addition of diodes between the coils of
relays K165 and K188, K1€6 and K169 and KIG’I and
Kl'ﬂ)(see Figure 2-1)

o w TWO-ENGINE-OUT AUTOMATIC ABORT

SR m-engne-out eoudiuon for an automatle
a!m-t !s mmd}by engine thmat presme mtchna
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in conjurnction with relay logic «ircuitry. As shown
in Figure 2-2, three thrust pressure (thirust JK)
switches are used for each of the five S-IC cugines.
The thrust QK owitches romain Clused as long as
ergine thrust remains at least 89 percent of rated
thrust. With the thrust OK switches closed, relays
in the Thrust OK Distrivutcr remuain energized and
no output is applied to the EDS Distributor.

I the thruct of angine mimher 1 fafls halow
89 percent, the respective thrusi OK switches will
open. Opening of these switches deenergizes relays
K1, K2, and K? in the Thrust OK Distributor. Posi-
tive 28 V is theu fed through the relo; corlacts {oc an
engine-out voting circuit for engine number 1 in the
EDS Distributor. (Other contacts of Ki, K2, and
K3 are used in automatically cutting off engine number
1; refer to paragraph 2-16.)

The engine -out voting circuit (Figure 2-2) in
the EDS Distributor is composed of relays K175 and
K176 with associated diod2c. The relays and diodes
are arranged so that a +28 V cutput is previded by
the voting circuit only when 2 or more of its 3 inputs
are +28 V. An output from the voting circuit is
applied to a two-engine-out logic circuit. This logic
circuit consists of relays K191 through X200 with
associated diodes.

H two or more 2ngines lose thrust, the two-
engine-out logic circuit will receive +28 V inputs
from two or more engire-out voting circuits (see
Figure 2-2). K engines numbeyr 1 and 2 lose thrust,
for instance, +28 V will be furnished to relays K191,
K19%, K193, and K194 and the associated diodes.
With these relays energized, +28 V from the engine
number 1 voting circuit is fed through the now closed
contacts of K193, and the nor:nally closed cortacts of
inhibiting relays K207 and K208, to energize the auto
abort bus. Also, +28 V from the engine number 2
voting circuit is fed through the now closed contacts
of K192 and through inhibiting relays K207, K20¢,
and K209 to energize the auto abort bus. Thus,- two
428 V outputs are furnished to energize the auto abort
bus, which in turn, initiates an abort sequence. A
similar abort initiation will occur il 2ny other two
{or more) of the 5-IC engiues lose thrust.

To prevent energizing the auto abort bus, by
a two-engine-out condition, irhibiting relays ..207,

- K208, and K209 can be energized. These relays can

be energized by a $-IC TWO ENGINE OUT AUTO
ABORT DEACTIVATE switch in the Command
Module.* Normally, however, the inhibiting rel:ys

B = Not applicable for unmanned vehicles. -
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are cont~~lled by laiching relays K214 an-* K245 ir
the ¢ onf ol Ddistributo» The r-Iry. in the Corntrcl
Distribwor are energized, in tucn, by the Switch
Selector just be.ure normal engine cutoff.

Three ithibiting relays are employed in the
inhibit circuitry so tiat a single relay malfunction
cannot cause an undesired inhibit. Conversely, a
single relay malfunction cannot preveit a desired

Asasransame

The times during wh:ch the inhititing relays
are energized are determined by mission plans.
While the automatic abort is being inhibited, the
Apcillo crew must make the decision as to when an
abort is necessary. A manual abort may then be
initizted by the crew.

2-7  MAKUAL ABORT

On manned fligats, a inanual abort is initiated
within the Command Moduie by the crew. The abort
is begun by setting the pil 's ha ~ contrrller to
ABORT. (On unmanned vehicles, relays in a Missioi
Control Progra:nmer functionally take the place of
the pilot's hand controller. These relays are con-
+- viled by ground personnel farough an RF command
link.) Upon manual abort initiaticn, the abort sequence
{paragraph 2-15) assumes control and completes the
abort.

The crew's decision to initiate @ nm.anual abort
is governed by the conditions specified in paragraph
1-4. Most of the manual abo.t indications, whirt are
displayed in the Command ‘indule for the crew, are
provided by the EDS (re.ex to listing in paragraph 1-4).
Only those indications provided by the EDS are des-
cribed in the foliowing paragraphs. (All masual abort
indications provided for the srew are also made avail-
able to ground persornel via telemetry.

2-8 ANGULAR OVERRAYTE INDICATION

An angular overrate condition about any axis
is *ndicated by a dual-lamp LV RATE EXCESSIVE
indicator in the Command Module. Both lamps of -
the indicator will be lit simultaneously if a vasid over-
rate condition occurs. (See Figure 2-3 for a function-
a! schematic.)

When any ope rate switch senses an angalar
overyate from its rate gyre, the respective relay e
(£150 through K158) in ihe Control Signal Processor.”
closes. (Refer to ~aragraph 2-5 for a descr.ption of -
this sequence.) When relay K151 for roll rate switch

« munber 2 closes, +28 V is furnished to energize relay



K159 inthe EDs Distribator. One set of cortacts of
brgizes 12359 then cupplies <23 Voto one of the tun

lamps cf tle LV RATE EXCESSIVE irdicaror .- the

Command Module Other sets of K159 cortazis are

used in 3 votirg circuit for automaric aoort {farasragh
2-5). Whenrelzy K152 for roll rate swiich rumber 3
closes. a similar operating scquerce causes the s:2-
ond iamp inthe LV RATE £MCESSIVE indicator tc ke
lit.

Cortacts of relays K153, Ki¢!, ord K16 ar:
interconrected. as are coniacts of relays KISL Kifz,
and K164. Corsegnuently, an angular overrate sensed
by the number Z rale switca for any axis will carse
1 la.np of the indicator tc pe lit. Likewise, an over-
rate seased by the number 3 rate switcl for any axis
wili cause the other lamp to be lit.

2-8 S-IC. S-H, AND £-IVB ENGINE-OUT
INDICATIONS

Indications of S-IC, S-II, and S-TVB engire-
out conditions are provided by a set of iive duai-iamp
indicators in the Command Module. One indicator is
used for each §-IC engire The samc indicaiors are
also used for the five S-1I engines. In uddition, the

dicator for S-IC and S-1I engine numker 1 alss
sidicates an engire-out condition for the S-IV2 or, ine.

A functinnal schematic of the eng:ne-out indi-
cating circuitry appears in Figure 2-4. For simpli-
city. onlv the circuitry for the combined ENG NC. 1
OUT §-IC, 3-H, OR S-1VB indicato* :s shown.

As described in paragraph 2-6, a loss of thrust
on §S. IC ~ngine number 1 {sensed by a least two of the
thr~* OK switches) produces a -28 V output from the
rez  t.ve voting circuit in the EDS Distributor. This
+28 V erergizes relays K191 and K192, which are

“part of the automatic abort two-engine-out logic cir-
cuit. Additional contacts of K191 and K192 are utilized
in the manuil abort engine-out indicating circuit.

When Ki>1 and K192 are energized. .28 V from closed
contacts of relays K205 and K206 is fed to both lamps
of the combined ENG NO 1 OUT S-IC, S-1I, OR
S-1VB indicator. (Reiays K203 and K206 are de-
energized at liftoff. )

After sepuration of the S-IC Stage. the 3-1I
Stzge engines are started. Thrust OK switches fer the
S-1I engines remain closed as long as the engines pro-
duce proper thrust. Y engine number 1 lcses thrust.
dts two thrust OK switches will open. Opening of

2se switches deenergizes relays K50 and K51 in the
Sequencer Controller. With K50 and K51 deenergized,
+28 V is led to relays K201 and K202, respectively,
in the EDS Distributor. Relays K201 and K202 can-

not o2 energized, however, unless centacts of latch-
irg relays K203 ard K204 are set (contacts closed!.
Relays ¥203 and K20< are set by the It Switch
Selecter after S-I1C, S-II Stage separatinn. With
K203 and K234 set, K201 and K202 are erergized by
the locs o7 thrust on S-1I engine rumber 1. Positive
22 V is then aprlied o Loth lamps of the o~mbined
ENG NO. 1 DUT S-IC. §-0, OB S-IVB indicator.

Upon separation of the 3-I1 Stage, the S-IVB
Stage engine is started. Thrust OX switches for the
S-I\'B enzin« remain closed as iong as the engine
produces proper thrust. I the engine loses thrust,
the thrust OK switches will open. Opening of these
switches deerergizes relays K106 and K101 in the
Sequencer. When K100 and K101 are deenergized,
+26 V is fed tc normally oper contacts of latching
relays K212 and X213, respectively, in the EDS
Distributor. Relays K212 and K213 are set (contacts
closed; by the Switch Selector after S-II'S-IVE Stage
separation. I tne engine lases thrust after the set-
ting of K212 and K213. -28 V from the contacts of
Ki00 ard K101 will energize relays K210 and K211.
Positive 28 V is then fed to both lamps of the com-
bined ENG MO. 1 OUT S-IC, S-1I. OR S-IVE indicator
in the Command Module.

In addition to their being used for emergency
detection, the five engine-out incicators are also
utilizad for indicating rormal engine cutoff; for
example. prior to vehicie stauiig.

2-10 S-1I SECOND PLANE SEPARATION
INDICATION

Separation cf the S-II a‘t interstage from the

'S-1I Stage is inaicated in the Command Module by a

dual-lamp S-1II SECOND PLANE SEPARATION indi-
cator. Both lamps of the indicator remain lit until
separation of the aft interstage. Positive 28 V from
the S-II Stage is fed through the aft interstage section,
back through the 3-II Stage, and then applied to 2
relays in the EDS Distributor. These relays remain
energized until the aft interstage separates from the
S-1I Stage (shortly after S-IC/S-II separation). A!
interstage separation, the 2 relays deenergize ard
the +28 V through the contacts of each relay is
removed from the respective lamp in the S-II SEC-
OND PLANE SEPARATION indicator.

2-11 ATTITUDE REFERENCE FAILURE
INDICATION

Failure of the Saturn vehicle attitude reference

. 1s indicated by a duval-lamp LV ATTITUDE REFER-

ENCE FAILURE indicator in the Command Module.
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currently with corresponding relays K230 and K281
in MESC B. When these 4 relays are energized.
power is removed from relays K223 through K226 in
the EDS Distributor. Again, triple-redundant relay
circuitry is employed to ensure proper cperation.

When power is removed firom K223 through
K226, "their contacts close. Positive 28 V is then fed
through the ccntacts of these reiays to contacts of
latching relays K235 and K234. Reilays X233 and
K234 are energized (set) at a tirie determined by

r b YIFEA~EF $1 ~
r._icginn ramn nma-‘&e nn.- lifrpes b, the ._.uo Culull

Inhibit Timer and the Switch Selector, respectively.
The 40-sccond delay prevents EDS cutoff of the en-
gines, and the resulting fall of the vehicle, before the
vehicle has cleared the launch area. (On Vehicle
AS-501, as indicated in Figure 2-6, there is no
connection from the contacts of relays K224 and
K226 to the contacts of K237, Also, the Switch
Selector is not programmed to operate relay K234,
Consequently, no FDS cutoif of the engines is possible
on AS-501.)

If relays K233 and K234 have been previously
set, the +23 V irom contacts of relays K223 through
K226 will energize relays K229 through K232. Relays
K229 through K232, in turn, provide +28 */ cutotf sig-
nals to engine cutoff circuitry in the S-IVE, S-IJ and
S-IC Stages.

For cuteff of the S-TVB engine of Vehicles
AS-501 and AS-502, the cu!off signals from the EDS
Distributor are applied to the Sequencer (Figure 2-T).
Fror. the Sequencer, these +'t V cutoff signals are
fed to the cutoff bus of the S-IVB engine, therehy
cutting off the engine. The cutoff signals in the Se-
quencer are also applied to a time delay. Afier 425
milliseconds, a +26 V output from the time delay is
supplied to the prevalve control solenoid and the
chilldown shutoff valve control soleroid of the engine.

In additicn tc engine cuteff by the EDS, the
S-IVR engine can be cutoff by the stage Switch Selec-
tor, the Range Safety Control System, and by deple-
tion of engine propellants. As shown in Figure 2-7,
the Switch Selector can individually control the pre-
valve control solenoid and the chilldown shutoff valve
control solenoid, as well as the engine cutoff bus
Both the Range Safety Command System and the ergine
propellant depletion signal energize the solenoids and
cutoff bus in essentially the same manner as does
EDS.

For EDS cutoff of the five S-Ii engines, cutoff
signals from the EDS Distributor are fed through the
S-IVE Stage to relays K67 and K68 in the Sequencer

Changed 1 January 1367
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Controller (Figure 2-8). With K57 and K85 erergiz. J,
+28 V is appfied o the engine cutoff bus of each
enzine, therebv cutting off all engines. (For simpli-
city, only the circuitry for engine number 1 is sho

The circuitry for the ciler engines is identical.]

The +28 V applied to the engine cutoff bus (for
engine number 1) also energizes relay K65, Witk
relay K62 deerergized at liftoif {or before), -28 V
from K62 is fed through the now clesed centacts of
K69 and is appiied to a time delay. (If K69 has —ot
been energized, -28 V {roiu KOZ passes through ihe
previously closed contacts of K67 and K68 and is fed
to the time delay through the normaily closed contacis
of K69.) After 425 millisecnnds delay, a +28 V outpet
from the time delay ensrgizes relay Ki70. Positive
28 V through contacts of K70 is then fed to the LHy
and the LOX prevalve solenoids.

The engines of the S-II Stage can also be cutoff
by 4 methods other than FDS cutoff, as shown in
Figure 2-8. ¥irst, the Switch Selector can cutoff all
engines simultaneously. Second, depletion of either
the LE; o the LOX can cause all engines 5 be cutoff.
Third, all engines can be cutoff simvultaneously by the
Range Safety Command System. Fourth, internal cir-
cuitry of the Sequencer Controller can cutoff any
single engine if that engine loses proper thrust {as
sensed by the thru~t OK switches). This fourth meth-
od is dependent, however, upon latching relay K60
beinz set {cortacts closed) by the Switch Selec:ior.

For EDG cutoff of the five S-IC engines, cutcff
signals from the EDS Distributor are fed through the
S-IVB and S-II Stages to relays K26, K27, and K28 in
the Main Distributor (Figure 2-9). With K26 and K23
energized, +28 v is applied to five engine-cutoff
relays in the Thrust OK Distributor, one relay for
each engine. (For simplicity, the cutoff relays and
otner circuitry for only engine number 1 are shown
in Figure 2-9. The circuitry for engines 2 through 5
is identical.)

.n cutoff relay K31 (for engine number 1) is
energizea .rom the Main Distributor, +28 V is applied
to an engine stop solenoid, which cuts off the engine.
In 2ddition, +28 V from contacts of K21 energizes
relay K32. (Positive 28 V from energized K27 in the
Main Distributor is also fed to K32.) With K32
energized, +28 V through its contacts is applied to the
fucl prevalve control solenoid arnd the LOX prevalve
control solenoid.

In addition to engine cutoff by the EDS, the
S-IC engines can be cutoff by three other methods, as

2.1



SPACECRAFT coMMAND MOOINE

ST ST SIS
+28Y

W28V

l CONTRCL AND DISFLAY PANEL
1

.

L4238V

e St e el L T ——

RATE EXCESSIVE
AUTS ABORT
OELACTIVATE

|
S
LA

—-—qr—-———

i
|
I
|
|

S

T SR S e ST S LA SN (RN SCRCID SR S G S Sy &

INSTRUMENT UNIT
—— S———.. ——— a— — S— — ———— ——-r——-»—-—-——-————-—.———‘-_'
Eos DsTIsyTOR s 3 2 b 2
| o
& P
' ot
' . ém &m 3% Kles < xiss < vy
! . P~ - p— o] o
' - com
{ A ) coM Cuasv
| Jria «:
) K62 = K163 K64 |
| - Taa 1o
- " o ARKIN
| " |
l K 3 i 3 ‘
BV BV 228V 428V 2BV 28V s28 v s28V sy ! =xn
+— ] —— "F_-‘.—T-:_-
) e -.——Jh e mm—d — arer— - " Fy
' J f' 1
K150 :L msl:‘i—- K152 t Kis3 :E_ Xi54 5= X155 .L K156 L K157 == Kis8 :']: .
. _ con- T s i
<= 7= I 3T I 7 o 7 =\ :
: [ ;
- : B ;
. _{zlw Kis! Kis2 K153 K: K155 X156 %xm %xm é
’ Rote Rove Rote Rate Rate Rate Rote Rote , Rote i N
Snitch Switch Switch Switch Switch Switch Switch Switch | Switch ' :
Rall) (Roll) {Rell) {Yaw) {Yow) {Yow) {Pitch) (Pitch) ! (Pirch) !
) 1 13
CONTROL . .
SIGNAL : :
an::ssoa .
A —t— 4+ S AUNINN U S SR E— — SR NN B
——— —— e ;
‘ Kol Roft ol Yaw Yow Yow Pirch Pitch Pitch
CONTROL-EDS | Gyro Gyro Gyro Gyre Gyro Gyro Gyro Gyro Gyeo !
RATE GYRO 1 2 3 ) 2 3 ' 2 3 :
PACKAGE .
L~_ﬁ~m*~__~__“*___~__~_M_______m_~_J*

. Pl




1

ve mne

EDS Descripiion

. Section {1
1
:
5
‘ i
5
L)
!
¢ 8.
£ - .
f .
. %
I S S AR WS TR ST G SR SEVRRY S I PN SN SUENERS Gt SRR SRERr DA ARG SRRt PUEEY G MRS (Rt SEINTNE GENeE SMrRers G
. . 'l - - . L
[conteo pisTratTOR - 1
. . i . : '
' ™~
i i * »
e
H . , L
' ¢ - - ]
] - N
HEE ,e . COM l
I ' < T—
- 4
: 4 ] —e '
W %2 fo
4 ,
: I S S |
B . - i X240 Kk241) K202 X243 '
8V VBV 28V ) 37 ! 1 ! '
’ l Reset Reset Tast Rest {
;W Ywan Yan tos L Sos S b H
i i ¥ 3 |
; ’ {
Ll L -
i Kl SEKIZTE ==X ’
N
_- . ﬁn . 28V N I
- [ E= = |
. St b i
Lild ote
- D N X ECS ' .
: Lo '#’ | aATe " SWITCH SELECTOR
S - 0 %C) :
* On Vehicle AS-501, relays xm.mxm«- lorching ralays, controchs of K173 and K174 ) 2 N
ere normally closed, ond relay contracts In <OS Overrate Timer ore wily apen. N -
—_— M%hm‘mm& % e L ST -
——— e s Cs o B - . T e
l.hhymhnshwnmfwuhmmlyuddom < te actvol hord !
refornnce designations. : - .
. . . 2. Alt releys are shown in d ized or raset conditi ° B R .
- ~ ... Lines from K156, K153, dl!“mmmﬂ’vmﬂ.ﬁmiﬁawumo " o e, 4 -
- . Commond Module display panel; however, thee lines ore wred in outomatic obort. N -
. l.l-nohuaemhw:dulylmcnu\d&mtq : .
5, Wires botween Command Module ond Instrument Unit poss |lnwh Servica Modula oo N
: .uw:-quxmmuhm £ el . ;
o, . - § N PR A N -
. . Chonsed Areo L SR TaT T e .
. e 2L N R (R ) o :
" . i IBM AT-B

I-‘lgure 2-1. Angular O\errate Automatic Abort Functional Schematic

Changed 1 Jamxary 1967

v

2-9/2-10



— -

rCCN"C& .1
AND DISMAY '
FANEL

¥
—

AUTO ANORT
DEACTIVATE

»__

$IC TWC ENG'NE QUT 1_

! WYV Zsv 28V

SPACECRAFT COWMAND CDULE

NOTES- *

|
|

-

V. Be'cy mumbnn tha an ore for reference mnly ond do net
€100nd 10 actual hovdware retecence designatiom.
2 Alf-eloys ove thow in dex ergized or resr czndinion
3. Raie’ buses con be wners ze3 cm, Srom Gromd Swpport fqupmert
4. Releys ond o'her €irtu’t ports o enginer 3 Prow 3h & e not 1o,
5. Wres between Commond Module ond Instiiment Uni puss *hrough

346 ce Modh!e ond Lonor Excuriior Module odogter

g

INSTRUMENT UNIT

- Sa—

(05 DUSTRBUTOR )
AUTO ASCRT KX 2 % 9 . .
;Lm Axas ;J:uw
%207} x208{x20° . ;
! Zxwm Hrz i j: i i - - Lol
ol “tom . RN -
- - 3 — —
. ‘ : - xi9 - R i [ :I:K!" . :]:' .
i 7. 1z ()4
: - . N - T P (o
: ) T T
Lo o ST - RIS i R ' any
LR ) - . , n ! Al
oM ) coM < __com
. ) ,' i
X9 >xieg % K193 > K198 "y " I'” it * I
. t |
. com { COM f coM
: F oL L
- = 477 - 1 K179 -
xizg - 3
‘ X175 Wy x:77 i wwe> K
) ¥ ¥ o & . ¥ ¥
-1 - R
INSTRUMENT UNIT
S-ve
$-11
S-IC
HRUS! OK : c——
asmnnlu ;1(] l‘ .-f = 7
- oo . Alxe : - A-Ke
; RS S
voXx . - s I be L 33}
A=xt
- a!KA A Axio
- , s
ey S$ -z::T “AV rou -zl‘vpcou -8V COMm ‘BY MY COM v COM -u&lncou 03v TMYV COM BV COM
o %2 4 L& X oo [¢] (4] } IQE K10 xin
3
- —_—
/I . N » | i J
N 2 Mo 20 W BP0 | o oslo/do/dioAlo/des/d il oo/l
s OK /1) - Phnaw DK 12} Towee OX 120 ‘ Towe OX 1) Thaw OX (8 Troue OK (2) l Thoget GF 1) oy OX 7 Prousr OK (39 l Thaw OKX (1) Thee OKX (2}
L. _INGine O, b _camano ] —Pygrg 10, ) .| £raona 8O, 4




EDS Descriptio

4 . -
Section
Al
H
A {
: :
s ', .
mers show ors for reference only od do mot y < : i -
16 0ct0! Pordwmisrt 1eference des.grutions. - - - M
oee shows in Brenecgized o reyet Condit on. - P <. ’
con 8 enary.ged ooly from Graund Support Equpeent. “ . - .
crner zircLit par's b empi-es 3 eough € cre not snower. < . .
cen Commnnd Maduit ond trprriment Ut pazs “raugh s : b ’
schole onet Lomor kacuruon Module ooopter. IS ¢ .
- . [, i
. - . _— - s ; con
0 o N i
; ’ : B i ’ . - ( L x2ct
. - . - L l o
——xisy bl 404 J ¢ ! .
) - * - -
# . - SN L L . : b y2as Sese®
[ N 1 - -
T T i o
N K196 K198=p % g _ ..
3 #] . 0 !
com - com . )
X196 x . & KwmOam % !
- ’ - l * .
com COM Céu I .
ximo- :*'L: e nm:: X184 '
K10 10> K N Kis2 Kot N PP K184 > Kigd -
—i —NA N l SWRTOM SELECTOR ,
v . . .
' 1 3 . ¥ .¥ ¥ k 3 I '
; Y v
M - .
- —
— 1 :
e
. P ) . 2P : A . s | i ’ T
L e : i Pl e ST
] - - p] .
. A : “ . -
;fu . #Fxn . . ) "F-‘." 3 R
7 AKs B . - .
M amy COM <78V COM MV s7V COM sV COM oﬂvy com v .avcou§ 28 v COM +BV COM
BE RE : , % | |
R ' § .
x7 (4] %9 100 100 X10 L1} xtz w0l | (1} (37 x13 l :
il [ b J . . - : :: . :
‘ ; ‘. . ) : vo-
] : r - 1 : oo
)
e Ko o/ i/l o/l .O.‘/._l N
Tt OK @) Thwst OK O} Tt OX (1) Thy OK(2)  Thowns OX ) ] mwosm ok mwoxm 1 g
‘. - 4 . *JY +BY NV i
_EUGINENO, D ENGINE 1O, 4 L e thoneno s ] N ’
- k) - . . - .
. . - :
N - : . .o - } -, M . . [ . -
. e ~ . - . :. A i ."__ . :.r; - , N i .. ] y o
. " - Lo iR AN M A
. & . Co .7 _Figuré 2-2. S-IC Two-Enginc-Out Automatic Abort Functional Schematic ; -
N . -
- - N . . T LN . < [ K R )
E S o r AR ) 2-11/2-
. .




CRAACANDR

P AL LIA CaA ST -
IrALLURATT LUSYHVIRINL (YIUUULE

iNSTRUMENT UNIT

[eos

| DISTRIBUTOR

|
I
|
I
I
I
L

ar

FéNTROL

AND

DISPLAY

PANEL

o

— —— ——— NS MM S S— ——A \RC— ——— S— ) — —— O S—— S— G F— — S— ———

——— o — ——— ——

—— — —— O — " — -—

W

RATE
*XCESSIVE \]

ok

+BYV
428V (Note ) 423V

o

!
S w— SR P SN
-
‘ - -

+28V
<2

com ’ ‘
% dxiel
et

8V

+28v (Note3) 428V

l T

I

[conmor

4

+28V

Klé’)&

428V (MNote 3) +28v

COM
mi
+28V -

+28V

SIGNAL X150 f:msz :l;msz :l:KIS-t —=KI55 :l:mss
PROCESSOR T l
I : -
. COM
| <11 [#] o (@] i1 r
| K150 ‘lk K154 } K155 K158
| ' Rote Rote fate Rate Rate Rote Rate
I Switch Switch Switch Switch Switch Switch Switch
i (Roil) (Roll) (Roti) {Yaw) (Yaw) (Pisch) {Pitch)
| I i
L - Iy o RS S NS W ————
. . — NOTE!
fconmoieos™ [ i . ¢
::g‘f;:o Roll Roil Roll Yow Yow Pitch Pitch K
Gyro Gyro Gyro Gyro Gyro Gyro Gyro Ti
I 1 2 3 2 3 1 3 Cﬂ
EX 2 I
_ ™
—-— 2.2
e a.
. - 4 W
N - o
.” Figure 2-3. A

Changed 1 January 1967



EDS Description
Section II

. EA— T T—— . — —— .. G——_— D Wo——

{control

AND
DISPLAY
l pamet [ -7
W
l RATE
I {XCESSIVE
L !
EAEGs GRS mtse—— q———'——“-— -
TR SR SR A 5_“___‘_'“_— R TEENEE BN Y70 WS G P SRS MEATE AOEES TUSANE S .
: -
_ o — — I
) ' COM xm m, K7l mrz
] K163 |
K162 = ' . I
é L W - —K174# l
28V +BYV Reset
+28V (Note 3) 128y 228V Bus l
i I
N s
. I S - U - PN : P IO ]
i S N IS S S B -
155 :EKISé :l'_'xls7 :Emsa —! i- 2 . '
i +28V
e L - CONTROL |
T I | = Diswiutok
M ¢ § - v -} - l ‘
: ml
K155 K156 Kis7’ K158 . | I I —— S
i - l
| : S 1 [ T I S
h_l Satnch Rots Rote ‘ l r : £os -'I' 3 ‘
witc Switch g : I
| (Pirch) (p;,:h) ?r‘.",'cf; l l % . OVERKATE- | SWITCH '
— . I T TIMER | l SELECTOR I
[ [N} N W . ! I {20 SEC) l |
[ | B—
— R R G G—— — —_
- NOTES: : : ‘ ,
* On Vehicle AS-501, relays K173 ond K174 ore latchi I contacts of
Pitch Pitch Fitch | K173 ond K174 ore nom:lyl‘y closed, ond ,d:; N :ginné.y; Overrote -
?Y"’ ?Y“’ Gyro nmf ore ncmally open.
3 - | - - .. .
B e g fe dc:ignohons
— - — ' - = A ..fw,.;.m,,.,,,“omcmwnomdmn rence .
{ . 2' All "hﬂ aore M in deenevgized or reset condition. - .
. . t . . 3-Mhmmhmzda\lyﬁmo¢mndwhu
: - : _ 4. Wires between Commond Module ond Ing t Unit poss ¥ LS‘”""M"
: _— -4 “W&wﬂmwcm
. (.honpod Anc .
TBM AF-B
. N -': ngre 2.3 A:gular Overrate Manual-Abort Indicatlon Functional Schematic
- Chansed 1 January 1967 o - S S 2-13/2-14



N

i
- . o1
. ’ B S}
. , It
: ‘ - ER -
. L fm— e mm— e —————— . i
1 I en . o
- { Conmor . com com 1 ’ : :
- - AND 1 . i .
g I orsmay § : : »>
N bopanp, 0 peemymomme oo Sl -7 . ; .
i . ENG NO. ¢ H . .
t ouT 5-1C, i ; . .
S-1h, OR S-1v8 ! - ' ’ )
SPACECRAFT R S, oo 2 . - S
COMMAND ! S ypicat) | A - S
MODULE AU JPULMPEILASPRPREIE PSP .
—

.. INSTRUMENT UNIT

_ Engine

. Thast

. Indicstion
. fobibie |
1GES - &

S~
Lt

" INSTRUMENT UNT

- J—
- K201 X210
T

k205 ks K205 3

COM

X176

K17:

|
L.

PR, SNPGRS PR O

e o e - 4 -~

————— - T —— — T~ i -} " U S S . _—— VY M " S S o D G (mp o o i

" S8

- . ) ! i
a . A . - . 3 ) L =
. § o e N . - - - s L 1 o
N } - . . . - o | I .
- Al . . - 1K -y - .
: - s « ) o o
. i LT : .. - . L 4 .
) . - . ; 1. : * SCQUENCER
i i | ST e
L "
| I PRSI PEgp——— .
L

. at
- .
"
*
e L b

e

Jor

KPR
A

F

K1

- o e

+A Y COM sV

b U1
1L

g
N
i

+NV

C}/

- Fhet OK {3)

e e = el

COM

- i LA yow
’ . B s

..'}.d s

'

LAY

+
]
<

S M G W S S . D W S D T T e S D T e

-

S @ wrn e == o a

)
a

e e e o = e = o
I

&




A ) EDS Descripiion
. 5 . - .- . ) Section II

i . . . — ——— T ——_ — o — > " " (o — T — — " S Wt .V S e e Bl G S e S S D e ks
" — ———— T —— - — o — - 1

c. COM '

o e o i iy g i e i £ ey

J
|

]

|

L

oz e
SX? e

K213

CONTROL
DISTRIBUTCR

COM t

R
E
3
g.

o e o e s o [ o o
U, Sy &

bt - e TR G S - —

; —_———— e o i e e ey .
) ! R 7] TEY H . .
. 1% : ) 1 -
o 1 . | i
: v . i :
. R , o :
el A X [
. B : - Theust OK (2) :
- t -
- r- o - -~ P T |

T com 'i -r +26 V } o
o ' s
! i ] .
] I} ' Al
1 ] - H S
i1 ) ! o
A1 newox i .. .
£R - ) ] - -
L i .
e ] . H : ENGINE NO, 1. (Typicel) I RSN
s L P S o T - o 2 o e e o oo - | .

- cm———rr ot .
I3 - v
3 v g ~ .

. . T -

Abort i;dica@ion 1 anctional Schematic (f!fypicil) .

L 31872118

.



e

EDS Description

Section I

A, r- UP-DATA LINK
fconmar™ com COM “-é L-"-"—r" e
AND
orsetay A A .
PANEL r_ ———————— —-—— "“'i '
| ! r-!--—--—-m_ e A ‘
! & - (';(3\)! i! K296 i X290 {8 xao Lxzmile :g;?
[ v v Y 1 4 W >
| ~ e “ 7
LY., LTI R ;
' REQUEST i l - i
| A P, et L > = o nd
L - __—
SPACECRAFT COMMAND MOUULLE i _ .
INSTRUMENT UNIT ) .
“useraeal oo . - N
; DISTRIBUTOR — ; 1
1
: COM CoM coM
I K214 | x2ia | X215 LQIS t_ K2is | K216 | -
! J B S Ml
{ T < 7T
|
Pud
Abort ~4—»] ~
Request 28V 28V - BV —
| ' BV 428V Y
|
v L - :
INSTRUMENT UNIT . N . . e e . . o .
S-ive
SECHENCER ;
COM
> -
Jeol g B
& &1
. a8y vyl 0y - . i
LI SRR, = 1R P
f y
» A '
Fanice 1 Yy ; R
SAFETY J ' J SAFETY
COMMAND - . COMMASD -
SYSTEM T i LT svsem
CONTROULER ' CONTAOLLER
NOTES: ’ o
1. Reloy aumbers shown are For raference only ond da nod correrond ¥ ectust by
2. All relgys ere shown in deencsgized of resst condition. :
- 3. Wiies behwoen G d Module and In  Unit pose Bucuph Send o
. Lunor Excunion Module ssopter.
. C e e. - - . '_gu.nr' .

ﬁknre 2-5. Abort Request Ind*r. tion Functional Schrsriic _

e

7oy L




B S

3
~ R0
O @ |
SD prlF’T --\-.un: --:3~L£ R
' WM SrEES QU G ML “ery OEt Shanks 08 SN GUII DTS PR SO GENEE Sbviind S NP ___-—_—*_—P_-~_-—_m)-———‘.——_l——
¢ NSTRUSEAT LN . -
| 1 ;
—_ et S L N S
r ¥ s
.
‘ 4
- z
| - : X ¢
" R | S !
i 1 ] o - ’
- R w
i - - o i : o - o
. ! . B L 1
B . . . i
- ‘ a
. - )l . ) ) . . ) B o } )
‘ [<elX] I < . - :
- €4 o Jol ol o 37 . :
. —, - oy — A -
’ L ] X217 2218 Zk2i7 K220 2Ek219 w2 i -
;I ’ ' K217 KR8 XU K220 e K — ,_“,_. i ". .
x| K22¢ K222 !
‘ * 3 3 Fcas fK‘RI o 2k .
. | | R - . N . R
! €1X X 2 4 A . o z
o AUTO ASCR” S . . . * . n )
. - S . L. T +28BYV - BV - +28V . . oL
| - S R 2 : .-
' i - . . - . . : - !
“ Los DISTRIBUTOR c 5 " - - ‘ - oo« -
- - - 1 - ~ -
. c . ; l - - . . P
I T - - : . - '_' ] . . - . I
0 |umuuw. T A l R o
_' x . - S . i i
e L ET EE o ' tax227 b ke
2 b - Auto Abort System A Encile S . , . -
. . i | - 1 ! . - . . -
e : T - : ! : : . ".""‘ _ AP ——
NS ‘Asto Abort Enchle Rel ’ ’ AN B R - e Jfeosc
e g f! il A o N § invbic)
I A e - ) * - _'__ h N i S—
A A I D - s Lo
: ‘Aut: Abort System 8 Enable . EENREPIN
R == = - NOIES o
“ i : R oL . N - - “ﬂm function i ian
A B s . - g -~ _This wire is not ¢
S ' - ., . Relay Aumbers sho
R ;4. All seloys ore sho
[ S s B - 3. Reset buses can be
P B ' +7 A, Wire: berween Co
l = Coel T . Kuaur Excursion L.
. o AT . ‘ N
I B : P T
— R . * T g O
; 7 = > .j \. ’
= ] 'l.‘*,- - : = 4; " .: . . i .:
a1 . . P 3 o
[ il " M A N
; . ¢ e s ' : : o .
} B S L AT . S, ’




— . > G Gt ierer G CUMMAS SN SRV THG

|
i
|
I
!
|
|
l
|
|
!
I
I
l
!
l
|
|
|
|
l
|
|
|
|
|

R e L2 LU

()

-

=

T :

< z

S <

oy A

e :
N 28y |

s

—— e e s — —

O,

{

(i LA ABSEND s SERArSS SUANe SFUNES CFIND SENTNS TSNS SMAS SRR S SEm S MO, S M SN SAGum Sy SIS ST Gt S M Gue~¢ S SORNY At

|
l
|
i
"I
_J

¥ i - .
N ’ z -
S i 428V <28V s2BY 28V
- : ' B Reset Reset : I ' ! i {
) ’ L . W ..,. “3,;_ 8(23, Fx32 KB TKZW TK230 UK Txm K20
z - A . ’
. com }
r__._'__..._.__._.._.-.__ — : —— - —_—d
R — RN PR P —— -
a8 i" - conmoL_ 3 ‘
o sy DISTRIBUTCOR ' 1
, 1% 71 ; LI AN
' . —_— . d To S-IVB Jesn 7 To $-4C
) - : '.-—..—-—u-—.—-q‘ '—--—-.l—' — -

2

' T > T oo s e .
N el < U R
i~ % This Function is not nvog-amdonvloudz AS-501, S

- £ 7% This wire is not connected on Vehicie AS~SO1. . :

W
&

L.,_....._..,...__...._._.._...._.._.....

e .,»".7 ‘
AR 'lNHlEIY"MEiI__

EDS CUTOFF

SWITCH
I SELECTOR i

3. Refoy numbcrs shown ore for referance enly ond do not corre:poud to actuel haid

¢
!

2. Alt reloys are shown in deenergized or r~set condition.

3. Reset buses con be energized only from Ground Support Equipment.
4. Wires between Command Module and §nstrument Umr poss !h‘wgh Sarvvu F.cdule of
« Lunar [xcun-ow Module odopter.

I
I S MU SEMIES SU VA TP A S— T S U ST S——— —

RS
I
. y * ] N tt . '.-
- L WA hgure 2-6. Abort
. e ~ FRCRL . . «




BV

250 Ix 255

$

SoKI58 {Exase

— 4 i
L. 013

i | [eommoCane oriay oane |

°
S — S ————— T
:;Sm COM [——————————— — — I
H"d"‘ mm BV i i‘ﬁj LAUNGH ESCAPE SYSTEm TOWER
g ‘-xm x ,tfuw . N | ‘
250 X259 (xzeo ”‘u“ {_2&‘ sV StV l 23V

L.
==K287 Fxas7 ToKass Ror Chms__ 4 LES JEMSON \ T ; ]
4 g TORT T 3
t 6 MOu{ JETT !
£ 2 } l Mooe | |
X =2 g ) |
- e ) ‘3' - ~— - l
Evert z — e e ] .__I
~
- s . I k263 ey (320 s
. . HITION I I <% Q“:[ I an | JETTISON
) N ) ] Z"t' ' | SR Sapane J
L j! . . . 1 | % iy - —
"3 4 S F 1 21 s %27
F . . f I . MISSION T' ‘
N : l 22 CINTROL Sy
58 - PROGRAMMER - __]_
s | o & Sliihcnits p e W
- *2% +28Y
com 1. I __1____
Cow : i . 7.4 AUTOABOR ENABLE | 7 l
0.00 Sec 0.03 Sec . '1 .," it T e \ l
AUTO " T OFF AuTO e b
3 " LCONTROL AND DISRAY PAdEL J i
i | Syudinptsiutphdourduty Sl p—
Xse l CONTROL AND 1 l
I DISPLAY PANEL s .
oM | . : l cC
i | C———
7 |+
! }
I LFTOFF I L3
B |
| Ny ———— o — ] I
com i ! ’
1§
1
|
|

e cn

" Changeu 15 October 1966




. ' EDS Description
' Section II

«28 Y 28V
—-———! :‘["_————————-__.———_——————-————--—--—--—————n——-—-——-—])
pear g e o —— —_— —a COrA "5 LES l
[ : Abon
‘ ] Laune A ESCAPE SysTEm TOwer | i *BYV rox Mode
——,e e — Initigtion -
E Imntiorron
i N |
e Lo
v | “28V VoV a8V 284 K285 1 ""
=z l j? ]_xzes Tum
1 jt I — S p I ' .
[ Common .o DAY Fim . 1 1
L ‘ ] OL ~ND DISMA n\z: H ) 4 ): 2 DK szm ®783 xm .
L LT TS, e \‘u T eiee i !
g TOWET TS g N gy | ' | i
HTY MODE t - !
- . :
I % - Jenmvy ‘1
l Ta - v
——t e L foow
Lo Lo 2 | | Toer .- '
K262 k274524 I 15 - B R
e 264 _f;,(m l JETTISON - o o
Sz i . .
. | . 1 2
21 ve X271 by % 5
MISSION T i 3 L
CONTROL o :
= PROGRAMMER =7 b
—_— N | CL? p K0 K291 LT S ph {
= > =
l B ' ) : k280 iv2a) K2m0 [k l
. l ) ; 0 2 3 - ’
l [ AUTO ASORT ENABLE 1 I cou o t__.
{ e~ —— l 0.03 Sec 0.3 Sec
Y R A Tima Timn ) - .
AUTO OFF . . .
I Y OfFF AUTO [ Delay Deloy . - - . .. ...
: Lcounmmomwv PAXEL
— 2 <t s weee S v S
N L N - R -~ -
—— — —— — o S S L b - 5
X2,
CONTRGA AND 1 » n"Ixm Ir.m '
' DISMLAY PANEL ) _QI . 'l‘ T Com
— i . : i } Fxan gk Fxars : : :
\ ' . . . oY . X278 K278 K277 R
‘ j‘ ——————— = ¥ cee LT ws Fxare Foxane -
3 LIFTORE B | I ¥ B . - f - ’ : ¢
N . ! E
{ i 1 | X N . . - :
————— — — i - » v , .
1 B EVERT - . R ' ; -
i : 4 SEQUUNCE . - LT

o I . 1 d - - ) -
. — - — o
: — 3 —- : , e
: I ! . . N » . A -
PR T ™ p—— ; ' ' oo
\ SPACECRAFT CORMAND MODti!ﬁ
NOTES: o : LUNSTRUMENT ONIT

* On vnmonned veli:les, v-‘ln.hhl.«l.,...m.um
.. * Agplicalk"s for vneanned vehicles only.,
. I,quabushnmhnhmur,m‘kmwt-“

,’ Al nlopnmhdnwxdew‘"m.

--J.wm-‘hm-u.a,a..wwwn
. ;mmwmudwwu-ww
N w-w--«l«-bmm‘tm

DR LR o RN NPy e

Cem
Charged Areo
‘e '.r N 'Y
HN R R A
PRI ION -

: L ngure 2-6. Abort Sequence l‘\metlonal Schematlc (Sheet 2 of z) -
. ARG Ceel A Sl




oL, o b
N
.
B

INSTRUMENT UNIT

P SR Y

P o s o o G —

i
§ EDS DISTRIBUTOR
|

e .

SIPE ATTOME SR QPR <+-ca (RO Stk SUCY SEDASS USSR S S SN I S JUNEE SEEST GMRAS THRS.CY NS BRGNS AOCHN SO STmSE SIS UV SCA SR SNy THMN (WG St EEAL SIS Sitmet Ti.ond BaE

SVB e

.

SWITCH SELECTOR

o ———— ——

§

'

.

- ———— e o e e oy

i

reT=smT="

| sANGE

1 saFErY

§ COMMAND
} SvsiEm

§ CONTROLLER

| s eV

Foo=m——————q

U RANGE |
SAFETY i
COMMAND |
et i

CONTROLLER t

b e v e n i

S-ive
Propel!
Deplets
Sign.!

— = —

he e o e o = e ol T - — —— -

+8BV

¢
..

T > S S W W S 9P G aem O e T - o we - L

i

‘

o

h
¢

Q=
FRE B <

r—-m*w----"-'-—-1n—--—_—m—-‘---———

- -
- . *

-1 -

TN [P
" ~ *
. N - N

G S s e e —

e T s R TR e - . —— — —— S Grv] e w— - ——

e o e e e e 2 e e e e o

£1
T < Englne Cutoff b

I 3

---——----_—-.--—--.--——.._.-—--._——..

il »,.l.
[

Baley mumbers shov o ace for refe
Mlnlq‘miw‘hWMerm'mdlm . . >

A e N
- < A s
- N . . 4 < - . <
-~ . , L - . B i
* - -~ ) - . v - ‘ ‘, kY - .. e
m_]!s; .o [ - . %

mmwammnml hdmnhnnumw




EDS Description
Section I

P - —— -t —— ————
H ]

i

; €DS DISTRIBUTOR S-1ve 51t S-IC l

. Engint Cutoff Engine Cutofi Engine Cutcf :
\———sv——l ;'—V—'-J

: 1

L e el Rk R B

- —————r— AN o

i el Bt —-—Tr——i———-—

A L P2t S Sy ST GUASTS T SO ST L R ST TMANR WA CISMD NN DA S G B XM Sns Gues M SR fracem S Stebe exm

S-1v8 |

{ Prope!'ont

SAFETY { Depletion
|

i' COMMAND Sigmal

i RANGE
i
|
i = SVSTEmM
i
L

§ CONIROLLER T

| R T =

i
CONTRCLLER |

— = pe e —

- - .- - - - - .
—— - — e . —— e —— > e - —— e . ] —— —— o ——— . ———— T o] —-—1 . ~

x +8Y

‘ a3 a3
o +8YV +8BYV
Xi12 K2

B .

COM

et
il
L
e
v
-
e
N

FP—

v

P
’
t
,
~

[
D
[ %
f
’
v
'
'
D)
'
-

.
.
;
v
.
,
O . .
A A LR R
.
coN
-
.

: ) P SRR (I s, .. b
{ . '~ Cu . * e S s 3 ) - T
et 2 e L : - o
dVaw ;. RPN B A . % . ) : :
Solncié | e o 10 I , PR DRBCERE N BN [ RTINS BN
I T L Engine Cureti Bus - . S e _a' ) SR T
'—‘-'—--t--o--———---m—m-_nm---—_—b-ﬂ—-—-“—"’--‘---‘:- -t . . .. o . " t. l s i
! ' ‘.:'v:‘-,‘ L L .
m are for reldanee m’vmddonu ' 0 i
. v deanait 4o reust condivion. : - {
O 12 Figure 2-7.. S-IVB Engine-Cutoff Functional Schematic . .- - )
. R K N R L A P S A xS R LA e Tor s - :
RN [ - LR X A o, o KR i
Y : :, & v 2-28/2-24 .
~ ‘e (8 o N . -
. .

g =

e e ———




e e R R

N Y
5-1VB )
S AR Sw— m—— SN S BT < WEOE S Dl & A A S WS e M S o T REST GISG ArT i SAe FEN Al . LS8 — BT o e S—
S-1
r———————— _-.__._.__-_'..._ e et e e e
i ] M Frevel r—vucs r ANGE
4 valve SAFETY ! SAFETY
. . SWITCH :*42 end LOX Loackout l . l
. . LOMMAND COMMAND
! SELECTOR ‘ Rese 0o :lloﬂ Cmnd l SYSTEM e ! ’—j_ SYSTEM
. . (GSE4 [ (G.£) CONTFOLLER T4 T conTICTUER
L S { ———— e
. i i .
B — e e e e — ———————— e D L N
a h kY - ‘
b 4 b 4 %- - e - :
. Tt ’ . - oarz
P '

jzod or raset condition.

Ilnuﬁd’ddlnﬂm.ﬂluhnhp%m?«wnwlenly

1 Engme-c'uzoff K mctlonal sc

P - ... .




P e

&DS Description
Section II

e AR SRS St TR LA S

p— e TS ot € - =

T e

TANGE

S-n $-:2

Reser

(G5E}

f Pravgives I

LH7 end LOX
Deplotion
Cutcd N

Lockout

{GSE)

|
L

SAFETY
COMMAND
SYSTEM
CONTROULER

e

r-—=

L

COMMAND

SAFETY l
1
- sysTEm
CONTRE 1ER

Engine Cutcff
from 1U ET3
Distebutor

Dbt

Engine Cusoff
from 1U £05

Dusrr Byrar

—- e e

. : i

‘.
T
yoar
W
+
~

L o -

cm e o e

"
[
¢
K
i
- e o e

R4

\..
K67 K38

K85 < 66 —Lxes ke Tmke7

.
B
-
m———

S §

JUR

. 1 . Lo ~— : Engines 2though § Engines 2 thiough 5 : . 3 .
— o . . Engines 2 through 5 - T A - . . - R :
1 . A S T o . il . ]
F H P Lt .o N ' . - . . R -
(xso HEKs0 ! . : - P . - :
LR . . v a . s . .. . ; vl
— 3 . ’ - e : T T L
’ 3 L . . S R L .
iy KR 5 X . ' P - . L o - )

A
H
-

Al
e

"‘“"“.‘"W""‘P"“
N

P

Engine-Cutoft nmcuoml Schematic ('rypicaai e




s o :

s_(c . UBSEA VT A S SRS | S S Sk DR WOGE R S

) r—u—-——m——___-ﬂ - ) r-——m————h--ﬁ p e -y
: i : o RANGE ] RANGE ]

. . - Normol
ol : Se1ICH ' " ,’_:':L' Ouooord 1 SASETY | i SAFETY 1
N H SELECTOR i Rmset Crolf  Curolt I commanp _J_ ! | Cowraang |
: ’ : ! ) (Ned 1) (Nowe 1) 1 SYSTEim i RS SY5iieh '
; 1 : . § CONTROLLER -T y ‘T CONROUR
. L N . \ [ o o PO [PUR S S

- - — - — - —— - = - [ W - e = ] s - ——— e - — e -] —— o — . v} - = —— . > o s s e v

1] - -
AN ! o i a i

¥

~l

oo S K20 ‘Tmo T’le ,\)xzz K25 T=K27 x23 K24 2;05 Tm 223 T 26 Tra.
< o R - v . hd . L—L
' . ’ 4

E R ~," X . - 3
a . Tt . - COM com ] com 1
AT o e e ST e . o0 - " Engines 2
c . - - —-— " N S G WD N - W G W G —— — — o — G ——— - ———— —— —— ——— A W - —— v e — G —————— - -
.t -r-.._...._...;..-.....---;_--__;.;.-_____-_---........___....-.._....--.--..-........_..__.._.._..__. S ——
- t
B PR - 428V
N L .
P ] . .
) -4

]

—)

- G €I P P Y S s

.ﬂ,. -wloxwuhhcm'dd s
Mﬁhmdyn‘dowmwuﬂb mm&dm
are shown in deenergiead or reset condition.
»:nwm,.am«-mmwadnmm., a1 :.uf-x-h.-amuy
r‘lmuv'y. Mlo)lvnlqsd\mm&'wnw*lﬂuﬁy




N ,A“ o
: EDS Descriptior.
~ ‘ ! ' Section I1
/ .
" T I S —
Y . e o - " ——— r——--—.-..———-——~.‘ . .
s | Mol | RANGE ! RANGE ] c1c _
. " Ouboors | SAFETY i o SaETY i Engine Cutol!
Paset [ Cotofl I commano l 1 | COPFWAND 1 ! from iU EDS
(68€) (Nod 1} (Note 1) | SYSIEM i a[ Y5 i i Digvibuter :
. §  CONMmMOLLER [" [] ' CONTROLLER 1 4 [ ——
} . | USRI S S e em e o o m e ——— b )

..

— —— )

e e e > s e [ o

o o v (o o o e o] s e

. +284

-K27

o e et e e A o e - —  ——— —— . — — > = — e e e~ e [ - o - —

ngines 2 through &

--————_——_-—-..--—-————_—.----.--—-—-—..———_.

b s am o o s v o o w0t . e o &

-d

. i

i...f;

.Z'»"»'- 3 ¥

-.,:.t‘.u e
e

I.dlhulkl'.waopmm

Sn
'»?‘L Sy v:%
;A




"m’i.

EDS Description
Section I

SECTION 1
COLAPOLIENT DeSCRIPTIONS

This section presents 2 short description of

each majur EDS cocmponeni. A major EDS component

is d>fined herein as a component designed primarily

for ZDS use. Thus, those components that are involved

in EDS operation but are normally considered as parts
of other systems are not covered in this section.

3-1  EDS DISTRIBUTOR

The EDS Distributor (Figure 2-1) is located
In the IU and provides the orly communications lirk
between the Spacecraft and the Saturn vehicle. The

EDS Distributor serves as an enclosure for EDS
reiay logic circuitry, as well &s a junction box for
signals and power between the Sracacraft and ive
Saturn vehicie.

All EDS signals from the oaturn - ehicle are
routed to the logic circuits in the EDS Distributor.
Output EDS 's from these logic circuits are then
fed to the Spa ft and to IU telemetry. Alsc, EDS
signals from the Spacecraft are rcuted back through
the EDS logic circuits before being fed to the S-IVB,
S-I, and S-IC vehicle stages. The EDS Distributor

e L
%‘?F’Kem ek

‘

'
3

Y




EDS Drseription
Sention 1K

L

; R10 T
‘ 2 2. 2.ax
! —— r VW A2 (ot Uze)
CR3 C4 - J
oC . 2 2UFI
Retumn A S!NJJISB R3 - Q3

|
[

+ S2M722
'|N.}O|88 - Lotching
Swi r e
RS
’] t cR7

= [
] ICO uF | 3inoar e H
| o | l S
N Ql R1Z SING49
+ 4K i
- s0z37859 g %8 < r_
Un:jurction SING49 g7 !
Timer SINLI7 - 8
Switch ‘
s28Y : ~
el . ) |
irout £ ECR' ! 23 |ers RY +384 Outpur
SING49 CRS L 27 U TING4S 5.6K - —'i' > Adrar Timing
Agino49 , <R/ RS a1 H ;w::od .
foe ot & tout
crio E 300 sek oK —I-e Afer Ti sing
f PINZ . | G Complerd
) ::mjx'
-l - ) -
| - T
—
3o 8V =i i
Powe- %
’ i
t Ports selected durir g test to obtcin desired time del~y g
DMB AF i

Figure 3-3. EDS Cutoff Inhibit Timer Schematic

A schematic of the timei appears in Figure tc the output voltage f the regulato:. Until relay K2

3-3. Initially, +28 V TU power is furnished to the
timer at pins B and D of connecter J1. This "8V
is applied tv a filter composed of diode CR2, rsisto.
R1, and capacitor C1. Any ac signal that might be
present on the 28 V input is removed by this {ilter,
After passing through the filter, the +28 V is applied

is energized, Q1 il remain rrounded and C2 will
remain charged.

When the uming cycle of the EDS Cutoff
Inhit ¢ Timer is to ©. gin (at liftoff), a +78 V input is
applied to nin E of Ji. This input is fed thiough

to a voltage regu'ator circuit. The voliage regulator
consists of resistor R2 and Zener diodes CR3 and
CR4. Through the action of CR3 and CiR4, the output
of the voltage regulator is maintained at 16.4 V. -

isolation disde CR1Y to energize relay K2. The +28 V
input. is also applied to the emitter of latching switen
43, {Divdes CRY and CRIC across K2 prevent d~mage
to Q3 from transients created by K2.)

- As K% is energized, its coatacts open. The

" goounding short is thereby removed from the emitter
of Q1.- Also, C2 is allowed to begin a slow disclarge

* through RS, R4, and RS, While C2 is dischargirg,

- its cutput voltage opposes the output of the voltage
regulator. Consequently, during C2 discharge, the
resulting voltage appearing 2t the emitier ¢f Q1 |
staris at zero potertial and gradually rises. Wen
this voltxge rises to a suffi Jieut posilive valse, Ql
conducts.

Output of the voltage regulator furnishes
power for the timing circuit which is comprised of
unijunction timer QI, capacitor C2, and resistors
R3 through R7, Ax. RC timing network is made up .
primacily of selected parts C2, R3, B4, and R5.
At the time the regulated voltage from R2 is inftially
applied to the RC netwu=k, r2” - 2 contacts are :
_ as shown on the schematic. . .-  ntly, the
emfitter of Q1 is shorted to _.. w2 -.ad C23 ctharges “

RO

(}
.

Changed 1 Janu#ry 1857
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EDS Description
Secticn 1k

Iogic circuitry ir described within the system descrip-
vo2n of Secticn I (Additional information can be
+ . dinthe component manuval fu: the EDS Distribu-

or. Refer to the List of Related Documerts. )

-~

Connections to the EDS Distributor zre niade
through several connectors on 2 sides of the case.
Access to internzl rarts is obtained by removing the
top and bottom covers. Mcest of the irternzl parts
are mounted o cir-uait boards for ease of mainten-
ance These parts are also encapsulafed to prevent

e e .
il sSeuiiny duiing vivralion.

The EDS Distributor weighs 2 maximum of
14,06 kilogrz.ms {31 pounds). The outsida dimensions
are rs follon s:

Length:  36. 8 centimeters {14. 5 inches) max
Width: 35. 6 centimeters (14. 0 inches) max
Heignt:  18. 8 centimeters ( 7.4 inzches) max

3.2 EDS CUTOFf INHIBIT THAER

A iime delay is generated for the EDS by the
=08 Cutoff Inhibit Timer (Figure 3-2). Tle time
/-3y arevents L1 abort-sequence cutoff of the S-"C

engines until after the vehicle has cleared the Jaunch
arca. The EDS Cutoff Inhibit Timer is actuated at
{‘toff and produces an output after a predetermined
time delay. The time delay is depencent upon mission
requirements.

The E 3 Cutoff Inhibit Timer (located in the
IU) weighs a maximum of 0.2 kilogram (0. 5 pound).
The case cf the timer is cast from magnesium alloy
and has the following outside dimensions:

T.ength: 11. 7 centimeters
(4. 6 inches) max
Width: 6. 6 centimeters

(2. 6 inches) max

4. 3 centimeters
(1.7 inches)

Height (with connector):

With the exception of a connector and 2 reiays,
all circuit parts of the timer are mounted on a printed-
circuit Loard. The circuit board and its parts are
coated with a layer of polyurethane, After all circuit
par:s have been installed in the case of the timer, all
remaining voids in the case are filled with polyure-
thane foam. A fiberglass bzitom plate is embeolded
in the foam and prevents repair cf the timer.

r iy ——

- ~ IlllAPdr

3-2

Figure 3 -2. EDS Cutoff Inhibit Tim.er

- Changed 1 January 1987
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Section I

The time inte: .21 between the opening of the
X2 contacts and the conduction of Q1 is Jependent
oon Q1 the value of 16, <nd the values of the com-
ponents in the RC ~etwork. Therefore, Qi, C2, and
R3 through R6 must be preselected to obtain a
8 desired time interval.

When Q1 conducts, C2 ciops discharging and
immediately begins to recharge rapidly through Q1
and R7. This action produces a positive pulse across
R7. The pulse is applied to switch driver Q2 through
coupling capacitor C3, isolation diode CR5, and
current limiting resistor R9. Upon application of
the pulse to Q2, Q2 conducts and causes latching
switch @3 to conduct. (Both QZ and Q3 are driven
to saturation.) Conduction of Q3 energizes relay
K1. (Diodes CR7 and CR8 across K1 prevent K1
transient. from damaging Q3.)

With K1 energized, +28 V from the filter net-
work {R1 and C1) is fed through a set of now closed
contacts of K1 to current limiting resistor R10. From
R10, a positive voltage is applied to Q2 through isola-
tion diode CR6 and resistor R9. Since this voltage is
constant while K1 is energized, Q2 is maintained
in conduction. Consequaently, Q3 remains in conduc-

_tion and K1 remains energized. Relay K1 will stay
1 the erergized condition until removal of the +28 V
input applied to the emitter of Q3 (through pin ¥ of
Ji1).

Relay K1 contains 2 sets of Normally Closed
{NC) contacts and 2 sets of Normally Open (NO) con-
tacts. The NC contacts are not used in the EDS Cutoff
Inhibit Tiraer {or external EDS circuiis (aowever,
refer to paragraph 3-3). One set of the }NO contacts
is utilized as Jescribed in the preceding paragraph.
= 2 sther set of NO contacts applies +28 V through
pin E of J1.to an external EDS circuit.

3-..  EDS OVERRATE THAER

A time delay generated by the EDS Overrate
Timer is used in making ir in-flight change to EDS
angular overrate lix:its, This EDS Timer is actuated
at liftoff and produces an output 20 {+0.6, -0.2)
seconds after being aciuvated,

With one exception, the EDS Overrate Timer
is physically and functionally identical to the EDS
Cutoff Inhibit Timer (paragraph 3-2). The one 2xcep-

(‘}on is in the timing RC network. For the EDS Over-
cte Timer, the velues of the RC network resistors

are selected so that the discharge time of capacitor
C2 will cause relay K1 to be energiz.* 20 (+0. 6, -0.2)
seconds atter relay K2 is energized.

Unlike the EDS Cutotf Inhibit Timer, the output
of the EDS Overrate Timer is taken from 1 set <f the
NC ccatacts of relay K1 {pin G of J1). Therefore, a
+28 V output is removed from an external ED3 circuit
when K1 is energized.

2-4  EDS Q-BALL SEMSOR SYSTEHM

Known as the Q-Ball, the EDS Q-Bali Sensor
System (Figure 3-4) produces outputs that are dis-
played on meters as pressurc differentiais but are
interpreted as indications of vehicle angie of attack.
The Q-Ball operates on the principle ¢f detecting
differences in aerodynam:c pressures; hence, the
abbreviation for dynamic pressure, or Q, in the name.
One of the Q-Ball outputs is furnished to the Command
Module for disp'"y; the other outputs are supplied to
TM equipment for transmission to ground.

The Q-Ball (iacluding all its electroiic parts)
is enclosed in 2 smooth outer shell, which forms the
forward tip of the LES. The combined weight of the
Q-Ball and its shell is 15.9 kilograms (35 pounds).
The length cf the shell is 33.8 centimeters (13.3
inches), and the diameter af ‘he aft end of the shell
is 31.8 centimeters (12. 5 inches).

To prevent contamination of the Q-Ball prior
to launch, a fiberglass cover is placed over the top
cf the Q-Ball. / nylon bladder i< instailed between
the cover aud the Q-Bali, and a lznyard s connected
from the ton of the cover to a retracting mechanism
on the umbilic:1 tower. When the cover is to be
remyed the nylon bladder is pressurized with GN
through 2 hose fro.m the tower. As the bladder
evpands, it raises the cover. The retracting mech-
anis™ then pulls the lanyard to remove the cover
from the Q-Ball.

Because of its physical location on the LES,
the Q-Ball is not affected daring {light by the air
turbulence normally caused by the vehicle. Also,
at this location, the Q-Ball is at the greatest distance
forward of the vehicle pitch and yaw rotational axes. .
Thus, when the angle of attack is changing, the Q -Ball ,
can more easily and accurately measure the aezo-
dynamic pressure differentials at the forward end of
the vehicle. " The differences in aerodynamic pres-
sures, imposed on opposite sides of the Q-Ball outer
sheli, are used in determining the vehicle angle of
‘attack.

e A

C‘hal;ged 1 January 1967
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Figure 3-4. EDS Q-Ball Sensor System

The Q-Ball is divided functionally into two
independen. but al'most identical channels. An out-
put from either channel can be used to determine
the vehi~le angle of attack. Each channel - biains
aerodyramic pressure inputs through separate
pressure inlet ports. Eight such ports are located
around the perimeter and near the forward end of
the Q-Ball outer she'l (Figure 3-4).

Two ports on opposite sides of the shzll lie in
the pitch plane of the vehicle (Figure 3-5). Likewise,
two ports on opposite sides of the shell lie in the yaw
plane. The two pitch irnlet ports provide pressure -
inputs to a pitch differential pressure transducer in
channel A of the Q-Ball, Similarly, the two yaw
ports provide pressure inputs to a yaw differential
pressure transducer in channel A. Channel B of the
Q-Ball obtains pressure inputs from four similar
iniet ports. However, the ports for channel B are
offset 45 degrees from the true pitch and yaw pianes
of tl.e vehicle.

A differeatial pressure signal is derived from
the output of each differential pressure transduv:er in
the Q-Ball. The signals derived from the pitch and

EDS Des ~ription
Section I

yaw transa:.cers in channel A are comtined ir 4
summing circuit within that chan:.el. 2.7 2rential
pressure signals in channel B are also cembinzad

in 2 summing circuit. The output from eacn summing
circuit represents the vector su.n (magaitude, not
direction) of the differences in aerodynamic pressures
acting on the sides of the vehicle. Figure 3-5 vector-
ily shows the summing in each channel.

The vector sum signal from Q-Ball channel
A is displayed oa 4 meter in the Command Module.
The vector sum signal from channel B is not dis-
played, but is fed through the EDS Distributor in the
IU to TM equipment. S-parate pilch and yaw d’fferen-
tial pressure signals from channel A are fed directly
to TM equipment in the IU. When displayed, pressure
differential signals from the Q-Ball are interpreted
as indications «I the vehicle angle of attack.

3-5  LAUNCH ESCAPE SYSTEM

Som=times c:led the Launch Escape Iower,

* the Launch Escape Sy:tcm (Figure 3-6) provides the

thrust nece<sary to pull the Command Module free

of a malfunctioning vehicle. The LES normally
remains with the Apollo-Saturn vehicle until shortly
after S-II engine ignition. Up to this time in the flight,
the vehicle acceleration is low enough that the thrust
of the LES is sufficient to pull thc: Command Module
away from the vehicle if it becomes necessary. V" en
no longer needed, the LES is jettisoned either auto-
matically by the flight sequencing circuits of the
vehicle or manually by the crew.

'The LES coasists essentially of three separate
solid-propellant rocket motors, two canard surfaces,
a tower structure, and the apex section of a boost
protective cover (Figure 3-6). Although not a func-
tional part of the LES, the EDS Q-Ball Sensor System
is mounted at the forward tip of the LES. All control
of the LES rocket motors and canard surfaces crigin-
ates from within the Co .mand Module.

One of the LES rocket motors, the largest of
the three, is the main launch escape motor that pro-
vides the thrust for an LES abort.” The launch escape
motor has 4 nozzles canted outward. A second motor,
with 2 nozzles on opposite sides of the LES, .is the LES
jettiso:: motor for removing the LES from the Command
Module. The third motor is the pitch control motor,
with a single nozzle on cne side of the LES. This
motor causes the LES/Command-Module combination

%0 pitch over during a low-altitude abort.

.

“ The ‘wo canard surfaces near the forward end
of the LES are antomatically deployed approximately

3-5
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Section III
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11 seconds after ignitiocn of the mair launcn 2scape
wotos. These surfaces cause and then damp a turn-
round mznsuver curing a medium-aititude abort,
*This maneuver cnsures that the blu. end of the
Command Mcdule wili face downward durinz descent,
During an LZS Jigh-altitude abort, the LES is jetti-
soned by the crew before the canards can be deployed.
In this case, the Command Module Reaction Control
System is used to cause and damp the turn-around
maneuver. . I8 - R

El
- “h
.

.4 -

A tower siructure physically connects the bouy
of the main launch motor to the top of the Command
w212 and to the boost protective cover. The boost
protective covei consis’s of a rigid apex section ard
a flexible aft section {the aft se.tion is not shown in
Figure 3-6). The cover completely surrounds the
top and sides of the Cornmand Module. At LES
jettison, the complete bocst protective cover is puiled
from the Command Module.
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Index - _COHFN}; or Fuuction i
Number 7 Indicator 5
EE EDS ENABLE LOGIC ZERO - ~| . Indizates that no inhibit signal has been received
. N - L ) - - from the IU Switch Selector to inhibit eithe - an
( 0 angular-overrate or wo-erngine-out au’omatic ahori. -
% .. o e
2 - 6D91, 6D3I2, 61)93, D192, - ‘Inuicice that the respective buses.are cnergized., -

e

. 2D199, and 6D199

~

Added _3 October 1966
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FDS Description
Section IV

Legerd for Figure 4-1 {Cont)

Index
Number

Contzcl or
Indicator

Functicn

10

11

12

13

14

15

16

17

18

PYRO FIRING RIYS
SAFEA 4B

PYRO RELAYS IND SAFE
LOGIC RELAYS IND SAFE

ONE ENGOUT A& B

EDS READY
EDS LAUNCH

READY FOR IGNITION
FIRING COMMAND

EDS NGT READY
IGNITION COMMAND
IGNITION SEQ FAILURE
ALL ENG RUNNING
cow;mT

Ll;é;fc:.Fr ‘
CUTOFF

ENG OUT SNABLED 1,2, and 3

- released and is reaay to leave the launch pad.

- before the vehicle has been committed to launch,: =

Indicates that pyrotechaic relays in the Command
Module are deenergized.

Indicates that neither pyrotechnic bus in the Com-
mand Mcdule has been energized.

Indicates that the lcgic reiays in the Cuinnand
Module arc deenergized.

Indicates that at least one S-IC ergine is out
«uplex circuits)

Indicates that a'{ DS circuits are ready for
normal operatior and no unsafe conditions are
present.

Indicates that the Function switch {(index number 43)
has been set tc LAUNCH or a firing command has
been given.

Indicates that the Saturn vehicle is ready for
ignition.

Indicates that the Saturn firing commarnd has been
issued.

Indicates that at least one of several EDS circuils
is in an unsafe condition. .

Indicates that the ignition command for the S-1C
engines has been issued.

Indicaies that a failure has occurred in the S-IC
engine ignition sequence.

Indicates that all S-IC engines are producing

_proper thrust. s

Indicates that the"Apollo-Saturr vehicle has been

Indicates that the vehicle has lifted off the launch pad,

Indicates that the S-IC engines have been cutoff

-

Indicates that an automnatic abort, resulting frora a
two-engine-out condition, has nc' been inhibited in
the EDS Diz'ributor. (One indicator light for each -
inhibiting relay. ) - -

hdded 15 October 1968 - -

—4\5

A

X

t .
Rbtios e
R N A ST




EDS Description
Jection IV

Legend for Figure 4-1 (Cont)

Index
Number

Control or
Indicator

Function

19

20

22

23

e,
T ..

24

25

26

217

28

ABORT COMD TO $/C
A 1B, 24,28, 34, and 3B
ABORT BUS

CUTOFF COMD FROM S/C
1, 2, and 3

EDS UNSAFE A and B

YAW-PITCH ENABLED
1, 2, and 3

8/C C'TOFF ENABLED A and B
ABORT ENABLE

ATTITUDE REF FAIL

A

DCR CUTOFF 1 and 2

YAD ABORT REQUEST -

RF ABORT REQUEST

-

ROLL ENABLED 1, 2, and 8

ARMED A and B

Indicate that six automatic abort initiate relays in
the EDS Distributor have been energized, These
relays are energized either by the auto abort bus
in the EDS Distriburor ur hy the GSE checkout
computer,

Indicates that the auto zbort bus in the EDS
Distributor has been energized.

Indicate that the three engine-cutoff signals from
the MESC's have be¢en received by the EDS
Distributor.

Indicate that ot least one of three automatic = %ort
velays in each MESC has bzen deenergized. (Each
indicator is controlled by the abort relays in ane
MISC only.)

Indicate that an automatic abort, resulting from a
yaw or pitch argular-overrate condition, has not
been inhibited in the EDS Distributor. (One indicator
light for each inhibiting relay.)

Indicate that ené,ine cutoff has been enabled by the
I Switch Selector and by the EDS Cutoff Inhibit
Timer, respectively.

Indicate that the auto abort enable relays in the EDS
Distributor have been energmed (set) by tl.e GSL‘
checkout computer (duplex circuits).

Indicates that the EDS Distribucor ’hés received an
attitude reference failure signal from the Saturn .
Guidance System;

Indicate that both Range Safety (Destruct) Commans .

Receivers in the S-IVEB Stzge have mstiated S-IVB

-~ engine cutoff.

(NOt used) : . 7 *_; ‘ g l':r i

l..dicates that an abort request has been u ansmitwd
to the Spacecraft from the ground SR -

Indicate tnat an automatic abort resulting from a -
“roll angnlanoverra.te conditicn, has not'been = °

inhibitcd in the EDS Distributor. (One indicator
light for each inhibiting relay, / :

‘
"‘,51';\:' -
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Iegend for Figure 4-1 {Cont}

EDS Deser:

ption

Section ¥V

- THRUST ox r, 2, mid 3

Index Control or Function
Number Inrdicator
31 SIM LIFTOFF ENABLE Enables a simulated liftoff signal {0 be initiated by
) other GSE checckout units, which can deenergize

liftoff relays in the EDS Distributor. (SIM LIFTOFF
ENABLE switch is key operated. Indicator light
immediately ahnve switeh indicatea that switeh is
ON.)

32 TEST FAULT indicates th.t the GSE automatic test nrogram has
stopped due to detection of a fault,

33 RESET Resets GSE test program to continue after a fajlure

’ occurs. :

34 TEST COMPLETE Irdicates that the GSE automatic test of the EDS
has been‘completed.

35 START Staris G.:,E antomatic test of £DS.

36 TESTING Irdicates that the G3E automatic test of the EDS
is in process.

37 SINGLE STEP Causes ike GSE automatic checkout eduipment to
step through its program 1 step at a time, (Indicator
light above switch indigates that switch is ON.)

38 LI¥TOFF RESET Resets 2ute abort e¢nable relays in the EDS Distri-
butor, (Indicator light above switch indicates that
these relays nxve been reset either by LIFTOFF
RESET pushbutton or by IU Switch Selector. )

39 PITCH RATE E’XCESSIVF I!{dicate that a pitch angular-overrate condition has

-1, 2, and 3 been sensed by three pitch rate switches in the
2 Control Signal Processor.
40 YAW RATE E.  ESSIVE Lndicate that a yaw angular-overrate condition hac
1;°2,7and 3 been sensed by three yaw rate switches in the
i ) » Central Signal PrdceSsor.

”41 ROLL RATE EXCESSIVE " Indicate that a roll angu}ar-overrate condxhon h;
Sy 1, 2, and 3 = / " been sensed by three roll rate switches in the -
s R Control Signal Processor. e
) s o ey i

42 "Nb b thmugh 5 - v P Indicate that the three mmt OK switches for the

respectxve s-1C engmes ‘are closed.

<1
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=DS Description
Sectivn IV
Legend for Fizure 4-1 (Cont)
Index Coatrol or N
Number Indicator Function
43 Function Selects mode of operation for checkout of the EDS:
) ]
OFF - Prevents power from being
applied to EDE circuits in the IU.
MONITOR - Allows power to be applied tu
EDS circuits while panel monitors
conditions of circuits.
TEST - Permils testing of EDS circuits
- by GSE automatic checkout
equipment.
LAUNCH - Enables the EDS ready circuits
for actual or simulated flight.
- 44 LET JETTISON LOGIC ZERO Indicates the LET jettison legic circuit is safe.
45 SEPARATIOJ LOGIC ZERD Indicates the separation logic cirrust is safe.
46 SEQUENCE LOGIT ZERQ Indicates that peither the S-II/S-IVB separation
7 sequence nor the 3aturn/Apoilo separation sequence
'j'-Q has been iaitiated by the IU Switch Selector.
1
nn-—. B [ ]
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EDS Drescription
‘Section IV
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EDS Description
Section "V

SECTION IV
GROUND SUPPORT EQMIPLIENT

The Ground Support Eauipment (GSE) for the
EDS consists of four test and display panels, along
with the automatic checkout equipment used for pre-
lavnch chieckout of all Saturn vehicle systems. The
on-board EDS is checkea by first simulating various
emergencv conditions in the vehicle, and then moni-
toring the resulting operation of the EDS circuits.
Monitoring and some control of the pre-launch check-
out is prcvided by the 4 EDS panels. Some of the
panels also monitor the EDS circuits 2uring vehicle
flight. For more information» on ’° 2 interconnections
between the on-board EDS and the GSE, refer to the
Interface Control Document entitled, ""Saturn-Apolio
Emergency Detection Systein Checkout Schematics"
(for the applicable vehicle).

Only the four EDS test and display pancls will
be described in this secticn. These panels are rack
mounted and are located i. the Laurnck Zoitrol Center
at Kernady Space Cenler.

4-1 EDS PREPARATION PAHEL

Control #nd morits ° - - TX08 .atomatic check-
out is provided by the EDS Preparation Panel. This
panel can be used only during pre-launch checkout of
the vehicle; the panel becomes inoperative after vehi-
cle launch. Figure 4-1 shows the panel, and the
accompanying legend describes each control and indi-
cator. Refer to Section X of this manual tor more
informatior about the on-board EDS components
mentioned in the figure legend.

4-2  EDS FLIGHT MONITOR PANEL

Contaning indicator lights and meters, the-
EDS Flight Monitor Panel permits continuous monitor-
ing of all important EDS functions during vehicle flight.

The panel is active both prior to and during flight.

Al inputs to the panel are received through telemetry.
The panel is shown in Figure 4-2, with the indicators
described in the accompanying legend. Refer to
Section H of this rnanual for more information about
the on-board EDS ccmponerts mentiored in the legend.

4-3  EDS/CONTROL RATE GYRO PAMEL

The EDS/Control Rate Gyro Panel provides
control and monitoring of the iU Control-EDNS Rate
Gyro Package and its Control Signal Processor. Con-
trol functions and snome of the monilorirz functions at
the panzl are available only during pre-launch check-
out. "nputs for other monitoring functions are obtain-

'd through telemetry and are therefore available during
vehicle flight as well as pre-launch checkout,

The ©DS/Control Rate Gyro Panel is shown in
Figure 4-3. Descriptions of the controls and indi-
cators are given in the legend accompanying the
figure. When a panel switch having an AUTO position
is set to that position, the associated {unction can be
controlled by the GSE checkuut computer.

4-4  G-ANGLE OF ATTATK PANEL

Control and monitoring of the Q-Ball is the
prime function of the Q-Angle of Attack Panel. Con-
trol is permitted unly duling pre-lzunch checkout,
but monitoring is available during ©uth pre-launch
checkout and vehicle flight. Monito. .ag of Q-Ball
cover removal is also provided by the panel. The
panel is showa in Figure 4-4, with the controls and
indicators described in wie legead. When a panel
switch having an AUTO position is set to that position,
the associated furction can be controlled by the GSE
checkout computer.
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EDS Description
Secticr, ;7

Legenc for rigure 4-2

——

" Index Control or )
Number Indicator Furction
1 S-IVB PRESSURE LOX 1 wnd 2 Display the press re in the S-IVB oxygen tank
(dupiex circuits).
2 S-IVB PRESSURE FUEL1a112 Display the pressure in the S-I¥B f:el tank
- {dupiex circuiis}.
3 Q-BALL VECTOR SUM {Not used)
4 6D91, 6D92, and 6D93 . Incicate that the respective buses are enrergized.
5 PILOT ABORT A and B Indicate that a manual abort has bea.. vt 2*2d by
the pilot (duplex circuits).
6 ABORT BU3 Indicates that the auto abort bus in vhe EDS
Distributor has been energized.
ki EDS ABORT Aand B - Indicate that an automatic abort has been initiated

by the EDS (duplex circuits).

NOABORT FROM L/V 1, 2, and 3 Indicate that no automatic abort initiate signals are
sent to the Spacecraft from DS Distritator.

o

9 CUTOFF COMMAND A and B indicate that at least two of the th.ree engine cutoff
signals from the MESC's nave been received by the
EDS Distributor (duplex circuits).

10 ABORT ENABLED A and B Indicate that an autoruatic abort has been enabled
in the Command Moc:ie (duplex circuits).

11 CUTOFF ENABLED A and B Indicate that engine cutoff has been enabled by
the IU Switch Selector and by the EDS Cutoff
Inhibit Timer, resnectively.

12 LIFTOFF TOS/C A and B Indicates that a liftoff signz] has been sert from
' the EDS3 Distributor to the < yminand Module.

13 CUTOFF FROM S/C A and B Indicate that engine cutoff signals have been
produced in the MESC's (duplex circuits).

14 CUTOFF A and B Indicate that engine cutoff signals have been
sent to the operating stage from the U (duplex
circuits).

15 LES ABORT A and B Indicate that the LES abort mode has been initiated

in the Spacecraft (duplex circuits).

18 CUTCFFS-IVBAand B Indicate cutoff of S-IVB engine.

4-8 . : _ Added 15 Octuber 1966
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EDGS Description

Secztion [V
Legend for Figure 4-2 {Cer?)
Index Cortrol or .
Number Indic2t2r Functior
17 SPS ABORT Aarnd B Indicate that the SPS ~bort mode has be:-n iritiated
in the Spacecraft (duplex circuits).
18 CUTOFF S-IAand B Indicate cutoff of S-I 2ngines.
19 ABORT REQUEST Indicates that an abort raquest signal ¥ s beer
received by the Command Module.
20 ATT REF FAIL IND TO S/C Indicates that an attitude reference failure signal
has been se:t from the EDS Disiributor to the
Comriand Module 1or display
21 CUTQFFS-ICAand B Indicates catoff of S-IC engines (dplex circuits).
22 RF ABORT REQULST | Indicates that an abort request has beea
l t.-ansmitted to the Spacecraft from the ground.
23 LAUNCH RATE SELECTED Idicates that 2 new angular-overrate has been
selected in <2 TU. ’
24 RATE E.ICESSIVE IND TO S/C Indicates that an angular-overrate signal has
beer sent from the EDS Distributor to the
Command Module for display.
25 YAW-PITCH ABORT Indicates that a yaw or pitch angular-overrate
signal has keen produced in the TU.
26 ROLL ABORT Indicates that a roll angular-overrate signa! has
been produced in the IU.
27 PITCH RATE EXCESSIVE 1, 2 and 3 E.dicate that a pitch angular-overrate has been
sensed by three pitch rate switches in the
Control Sigaal Processor.
28 ROLL RATF. EXCESSIVE 1, 2, and 3 Indicate that a roll angular-overrate has been
sensed by three roll rate switches in the Control
' Sigmal Processor.
29 YAW RATE EXCESSIVE 1, 2, and 3 Indicate that a yaw angalar-overrat . has
been sensed by three yaw rate switches in the
Coutrol Signal Processor.
30 8-IC ENG THRUST OK Indicates that the th -z2 thrust OK switches for
1, 2 83, 4, and5 : the respective 5-1C engines are closed.
n S-II ENG THRUST OK Indicates that the three thrist OK switches for
1,283, 4 and5 the respective S-1I engines are closed.
Added 15 October 1966 ' 4-9
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EDS Description

Section IV
Legend for Figure 4-2 {Cont)
T Index Contro!l or
Number Indicator Fu .ction
32 ONE ENC GUT Aand B Inaicates that one S-IC eungie is out.
- 33 S-IVB ENG THRUSTOK A and B Indicate that both thrust OK switches for
the S-1VB engine are ciosed.
M TWO ENG OUT Aand B Incicate that at least two S-IC engines are
out {duplex circuits).
35 ENG QUT IND TO S/C Indicate that the respective eagine-oat
1, 2, 3, 4, and 5 signals have been sent from the EDS Distributor
to the Commangd *!o2ule for display.
36 - S-I PRESSURE LOX 1 and 2 Display the prec - . in the S-II oxygen tank
(duplex circuits).
N S-TI PRESSURE FURL 1 and 2 Display the preseure in the S-1I fuel tark
(duplex circuits}.
5
i

Added 15 OCctober 1966 :




EDS Description
Secticn IV
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e

IBM AF

Figure 4-3 EDS/Contro! Rate Gyro Panel

Legend for Figure 4-3

Index Control or

" Number Indicator Function

1 GROUP SELECTION 1, 2, and 3 Select the associated group of rate gyros for testing.
(Indicator light above each swiich indicates that
the respective group has been selected.)

2 YAW OUTPUT Display the yaw rate outputs of the Control Signal
Frocessor. The meters are calibrated in degrees
per second.

3 . ROLL OUTPUT ' Display the roll rate outputs of the Control Signal
Processor. The meters are calibrated in degrees
per sccond,

4 PITCH OUTPUT Display the pitch rate outputs of the Control Signal
Processor. The meters are culibtrated in degrees
per second.

Added 15 October 1966 C o l4en



EDS Description

Section IV
Legend for Figure 4-3 (Cont)
« - undex Control or .
Numiser Indicator Function
5 METER RANGE Zonirol the rar-ze of the wssociated group of output
reters The cearse range is 0 + 10 degrees per
second and the fine range is 0 + 1 degree per second.
6 TCPYUE CURRENT Display tie oulput current of the torquing amplifier
associaied with each group Jf rate gyros.
1 METER KANGE Control the range of the associated TORQUE CUR-
RENT meters.
8 EDS RATE SWITCHES Indicate that an angular-overrate has been sensed by
the associated rate switches in the Centroi Signal
Processor. :
9 COMPARATOR MONITORS - Indicate that the associated cpare channel in the
SPARE CHANNEL ACTIVE YAW, Controtl Signal Processor has b~2n activated.
ROLL, anad PITCH
10 EL< SW POINT Provides an indication of a change in the angular-
4 cverrate limits within the Control Signal Processor.
{
f 11 EDS SW POINT CONTROL Controis change in angular-overrate limits within
the Control Signal Processor.
12 TORQUE CCMMANDS ~ POSITIVE, Control the out~ut of the selected rate gyro
ZERO, and NEGATIVE torquing amplifier Output of the selected amplifier
torques a selected rate gvro, which, in turn, pro-
~ duces an angalar rate signal. This signal is con-
ditioned in the Contr 2! Signal Processor and even-
tually displayed on the u..put meters on the panei.
. (Indicator light above each switch indicates that the
. respective torque comn.ind has been issued.)
13 COMPARATOR MONITOR - Restores the command channel in the Control Signal
RESET Processor to an active status and returns the spare
to standby.
14 AXIS SELECTION - YAW, ROLL, Select the rate gyro to be tested within the group
and FITCH selected by the GROUP SELECTION switches
- {index aumber 1). (Indicator light above each switch
indicates that the respective axis has been selected.)
15 SYST"M POWER Controls the power for operating and testing the

Control-EDS ¥ate Gyro Package and the Control
8ignal Procussor. (Indicator light immediately
above switch Indicates that the power has been
applledi) ) )

4-12

Added 15 October 1966
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EDS Description
Section TV

Legend for Figure 4-3 (Cont)

Index Control or Function -
Number Indicator unction
16 UP TO SPECD ~GROUP 1, 2, and 3 Indica-e that the rate gyros have reached operat{ng
speed.
17 ROLL P.-NGE Changes the range of the ROLL OUTPUT meters from

that selected by the METER RANGE switch (index
number 5) {0 a range of 0-25 degrees per secon:.

T Y

r1 O
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Eiss Description

Section 1v

s
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i) O~ O B [ )
COARSE QRar & OFF oF OFf U

| lc-ancle cF attack] |

® [© 06 ©

IPM AF

7 Figarc 4-4 Q-Angle of Attack Panel
.i.._
Legend for Figure 4-4
Index Control or .
Number Indicator Function
1 POWER Aand B Indicate that dc power has been applied to the
Q-Bal! from the IU (duplex circuits).
a VECTOR SUM A (Not used)
3 Pitch and Yaw Indicator. Displays (on 1 indicator) separate pitch and yaw
. differential pressures detected by the Q-Ball,
4 VECTORSUM B Displays the vector sum of the pitch and yaw '
differential pressures detecied by the Q-Ball.
5 COVER RETRACTED Indicates that the Q-Ball cover has bee. removed.
¢ RETRACT PRESSURE OK Indicates that the GNg pressure is correct for
) - retracting the Q-Ball cover.
1 RETRACT (Not used)
(\ 8 INFLATE PRESSURE OK Indicates that the GNg pressnre is correct for
! inflating the bladder of the Q-Ball cover.

Added 15 October 1966 -
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EDS Desgcription

Section IV
‘ Legend for Figure 4-4 (Cont)
Index Control or Functi
Number Indicator : unction

9 INFLATE (Not used) -

10 SIMULATE COMMAND Controls application of signals within the Q-Ball
to simulate the inputs froin the pitch and yaw
pressure transducers. (Indicator ligh! above swiich
indicates that a simulate comman. has been issued. )

11 Q-BALL FUNCTION A and B (Not used)

12 FINE-COARSE Controls the range of the Pitch and Yaw Indicator
and the two vectoi sum meters.

13 Heaters Controls the ac power applied to the heater element °

: in the Q-Ball. (Indicator light above switch

indicates that power has been applied. )

14 Q-BALL OVER TEMP (Not used)

15 150wer Contre s the de power applied to Q-Ball circuits

from wnhe IU.

Added 15 Octcher 1066 ‘ - 4-15/4-16



EDS l}escription’
' Section V

SECTION ¥

APOLLO-SATURN EDS
VEHICLE DATA SHEETS

s'he Data Sheets included herein provide current updated EDS changes affecting the
Apollo-S:.urn 500 Series Vehicles. Each Data Sheet provides both circuitry changes and
text description changes applicable te the vehicle specified on the tab. The information for
each vehicle is self supporting, and reference tc prior Data Sheets is not required unless

80 specified.

NOTI(| re—mesemrcrmsamns <

A thorouch knowledge of the EDS operational concepts discnssed within
Sections I through IV is essential to the complete understanding of the information
4 contained in the Data Sheets.

-~

o B .t W

* 1 January 1967 "”i/s‘z
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m Figure 2-6, Abort Sequence Functional

Schematic (Sheet 1), and accompanyiny; text have been
changed as shown on Figure 501-1.

In the event.an abort occurs prior to 30-
seconds after vehicle liftoff, launch vekicle operating

engine cutoff must be activated by the Range Safoty
Officer.

EDS /500), Sect. V

THE CONTENTS OF THE PRECEDING SECTIONS OF THIS MANUAL APPLY TO THE VEHICIE
SPECIFIED ON THESE DATA SHEETS EXCEPT FOR THE FOLLOWING DIFFERENCES:

CH



CIRCUIT DESTRIPTION :
AR Y AT :
Reloys K29C and K291 hcve been odded to the taunch vshicle
engine cutoff circuitry locoted within the EDS Distributor. The contacts | & )
of relay N29C are located in series with the output of tha EDS Cutoff R Deeneral:
inkibit Timer while the contacts of K291 ore in series with the output of " EDS E 91;
the Switch Sefector. The primery function of these contacis is - "9
to prevant on EDS outomatic cutoff of the lounch vehicle engines if an ” ]
abort oczurs betwean 0 ond 40 seconds ofter liftoff. 28V 428V i
<« €
It en abort occurs prior to 40 seconds after liftoff, the action
of relays K290 and K291 will prevent the setting of relays K233 ond —
K234 by the EDS Cutoff Inhibit Timer and Switch Selector. With the e e j‘ de —
contacts of relays K233 and K234 open, the EDS Distribytor canrot ’ﬁm s * K3 X275 Ak
eneryize refays K229 through K232 and supply cutoff signals to the "
lounch vehicle cutoff circuitry. Consequently, decision to cut off ’_l }'—'—0 i"’ '___ ( Xz K2
the launch vehicle engines rests with the Roage Safety Officer. . R
_ Axne  Zixna Fxae  Fxns !
{f un obort occurs at a time loter than 40 second: after iiftoff,
reloys K233 ond K234 will be .et, ond the EDS Distributos will provide ¢
automatic lounch vehicle engine cutoff. S G ARt RReATaetd i conraay -
: f :. K290 R K291
, . ~ A i i ks insia SN T
) oM :
. Wt ¢ R o', 3 s
© COM
L—Km L-Km
428y 28V
. a %m K230 K2 %m KB K2z
[= & X7 b3
.'— ] COM
|
eps DS DISTRIBUTOR
INSTRUMENT UNIT e ool o s s .
o . ‘ CONTROL  } :
T | 48V ‘ msmauronl : ¢
oL R W——J
. . . L-—-——-J——--—-— L J * To S-Ive
Engine
v . JEoS CU‘IOFF | SWITCH | Clmmy
. hiNweit fineze L] SELECTOR ;
s .% . L \.. ;"w -
oo . . o . ) N .:;? ' :»' g_ .
'y { .
3 . Abort _
: ¥ ***a' 1 July 1967 b
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ED3 (500), Sect. V

—_—
iaunch vehicle ‘
r. Th; contacts | » .
e £DS Cutoff :
. - Deenerglzed for
ti. the cutput of .
acts is EDS Engine Cutoff
~agines if an
+28V 428V T
<>
off, §na action
1ys K233 end
of. Wilh "’ﬂ - - 72 -
wtor cannot ?‘fxn 4 ./.'.‘K223 ;-KZZ 5 erZﬁ
_nals to the .
n to cut off ~ —— — f————J K223 ka4 S2s ke
Dfticer. . \
_ ke Zxm FK2e ;kans , |
nds ofter liftoff, << o] o nilll
stor will provide : COM
~_com ﬁ .
o] Ko} D10 % b o 3
® ° © COM
3 K234 k233 Lok I
. L? +28Yy 28V +28V 48V
Reset Reset
Bus bus ﬁ(m K230 X231 X232 ; ~K231 K29 K230 T°K232 K232 T K230
(@) » 3
coMm
8V ‘ DISTRIBUTOR I N ¥ | o | .
s’ L
T S sa—y hommems J N '0 S-M 'o S'“ ‘o s"c
SWITCH Circultey Clrouitry Circulivy
SELECTOR ! v R .
m——-J L—-——J ér . X B - \
B L Mo
{ ' I . o
. : N mg AP
) § . Figure j01-1
‘ L e rt Sequence Functional Schematic Modification Drawing
. Added 1 Jnly 1967 ' : SR L 8-4A/5-4B
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EDS (500), Sect. V

THE CONTENTS OF THE PRECEDING SECTIONS OF THIS MANUAL APPLY TO THE VEHICLE
SPECIFIED ON THESE DATA SHEETS EXCEPT FOR THE FOLLOWING DIFFERENCES:

m Figure 2-8, S-1I Engine-Cutoff Functional
Schematic has been changed as shown on Figure 502-1.
Redundant engine cutofi capability has been
provided for the EDS engine cutoff circuitry and the
LOX and LHj fuel depletion engine cutoff circuitry.
M
’éll‘
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LH2 and LOX |
Depletion
Cutoff

S

Relays K70 and K71 have been
added. In the event of fallure
of relays K63 and Ké4, relays
K70 and K71 would stil! provide -
engine cutoff by fuel depletion.
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EDS (500), Sect. V
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‘; | RANGE : s o 5-1C

i SAFETY | Engine Cutoff Engine Cutoff
ID | | I COMMAND from U EDS from U £DS
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SNSRI U . | L_ —— e e} * ] 1l K ]
+ 2V ]
1.
71 K72
7} kit
i
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; COM
]
]
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L Relays K73 and K74 tave been
4 | odded. In the evant of failure

. of relays X67 and K68, relays

Ce ‘ ] K73 ond K74 w uld still provids
P - . engine cutoff by the EDS angine l |
5 o ' cutoft signals : -
" \ - '
: - -3 ‘
:' - ‘ . ’ 3
n:%

b O
? ! .
) :
r ' 1M Ar
» o 4 ' ’ Figure 502-1

S-11 Engine-Cutolf Functional Schematic Maodification Drawing
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THE CONTENTS OF THE PRECEDING SECTIONS OF THIS MANUAL APPLY TO THE VEHICLE
SPECIFIED ON THESE 7.3TA SHEETS EXCEPT FOR THE FOLLOWING DIFFERENCES:

m Relays K240, K241, and K242 have been added
to the EDS Distributor to supply +28 Vdc to the LV
RATE EXCESSIVE lamps within the Spacecraft when
an anyular overrate condition exists. Therefore, the
Angular Cverrate Manual-Abort Schematic, Figure
2-3, and accompanying text have been changead as
shown on Figure 5-1.

¥ . ure 2-7, S-IVB Engine-Cutoff Functional
Schematic, and acccmpanying text have been changed
as shown on Figure 5-2. Since the majority of the
circuitry has been changed, Figure 5-2 is inserted
as a new figure with no change areas indicated.

K] A manual abort indication s changed as
follows:

From e S-Iland S-IVB fuel tank pressures
(4 meters).

Te e S-HI and S-IVB fuel tank pressures
(4 meters - Upon S-1I/S-IVB
separation, two of the four fuel
tank indicators are used to indi-
cate S-IVB LOX tank pressure).

kb8 Vehicle AS-503 uses a Block II Spacecraft
Contro: Panel, and Figures 1-2 through 1-5 are
replaced by Figures 5-3, 5-4, and 5-5,

[y

Figure 2-6, Abort Sequence Functional
Schematic (Sheet 2) is changed as shown on Figure
5-6. No text change is rejuired. The changed area
is depicted by shading.

The EDS Cutoff Inhibit Timer listed in Table
1-1 has been changed to a 30-second timer.

EDS (500), Sect. V

Figure 2-4, Engine Out Manual-Abort Indica- H
tion Functional Schematic (Typical), has been change” °
as shown on Figure 5-7. oy

A redundant signal line has been inserted in
the S-1 and S-IVB engine t..rust monitoring circuitry.
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DS Description
Section V

THE CONTENTS OF THE PRECEDING SECTIONS OF THIS MANUAL APPLY TO THE VEHICLE
SPECIFIED ON THESE DATA SHEETS EXCEPT FOR THE FOLLOWING DIFFERENCES:

Relays K240, K241, and K242 have been added
to tt.: EDS Distributor to supply +28 V to the LV RATE
EXCZSSIVE lamps within the Spacecraft when an
ancular overrate condition exists. Therefore, the
A~gular Overrate Manual-Abort Schematic, Figure
2-3 and accompanying text have been changed as
sa-swn on Figure 5-1,

Figure 2-7, S-IVB Engine - Cutoff Functional
Schematic and accompanying text have been changed as
shown on Figuse 5-%2. Since the majority of the cir-
cuitry has been changed, Figure 5-2 is inscrted as a
new figure with no change areas indicated.

A manual abort indication is changed as
follows:

From e S-II and S-IVB fuel tank pressires
(4 meters).

To e S-II and S-IVB fuel tank pressures
(4 meters - Upon S-11/S-IVB
separation, two of the four fuel
tank indicators are used to indi-
cate S-IVB LOX tank pres . are).

n

Vehicle AS-502 uses a Block II Spacecraft
Control Pinel, and Figures 1-2 through 1-5 are
replaced by Figures 5-3, 5-4, and 5-5,

C%
2 Figure 2-8, Abort Sequence Functional

Schematic (Sheet 2 of 2) is changed 78 shown on
Figure 5-6. No text change is required. The
changed area is depicted by shading.

A¢ d 1 Januarv 1967 /R,

FIEE SRV,



-

‘'
«

Ly
-t !

A « - b CONTROL
Y . ‘ - . . -»':.':-_. ... ) . j’:"'. . . . " - . . ) . AND [
A U LT oo e DISFLAY 9

) S O PANEL ——
’ ’ -»_" : y - L - R [ , 3 =

) SR ST PR BT RIS Gl SIS RIS 5T 6 OIS o AT SN ARG TS MU Y G B SRS SCENY SN (e 1 SAEND Sl SN SERn

INSTRUMENT UNIT :

DISTRIBUTOR - R
K240
K160

K159

~

+V

r-—_-r——-h _IL NG LT AR WD M T s ) s sl Lwale -—— -

CONTROL A i
SIGNAL I , ‘

PROCESSOR L 159 = K151 < k152 K155 Lase | =k

T T T T T

5 i
13
=
3
i

. . . R . e . - R . B g - . -t R
CIRCUIT DESCRIPTION -~ =77 ™ "7 © /77 77 f o 7 77 s ety e el e e e 3§" L e e

Since the roll, pitch, and yow ove—cte circultsare . - 'ﬂnnfon, with titlm xm or K160 cmmlud, s
identicci, only the roll eircuit will be discussed. When any +28V will be supplied through the nom. ~lly open contaety”
two of the three roll rate switches sensa ar ongular overrats, of K159 or K160 or both, aid will mhu relay K240, -
their associated relays K150 through K152 ii. the Controt - Then +28V Is supplied thmugh the normally open contucts ¢
Signal Processor ore energized and +28V is supplied torelays . of relay K240 to the LV RATE EXCESSIVE |¢m within ﬂu
Ki59 or K160, or berh, in the EDS Distributer (Refer to Control and Display Panel of the Spacecraft.” The yaw and

paragroph 2-5 for o description of this sequence. ). pitch clrculiry operates In @ slnllcr monner M mlu 1
- o _ . : nlmkmwkﬁl._. K

*

~ S - hd ~ T el R A )
. . & N YN L Sy
. . - : L - e
- R RN . L
- - 3.
vy . N " . . S - ? . PN P $
- T L Lo A ~ - osine T
. - Al s - . b - "
wer e a1 . v s -y . ’ . LI EEY AN Y »
. « " - .

*rﬁ‘-?e—
She o



i CONTROL h i

AND COM B ¢

DISPLAY A .

I PANEL ST S . oo,

! R

! ¥\ Ly 7N %

i R RATE A

{ EXCESSIVE i l

| S S O | I

L-——-—-—- ——ws —-1---J
ST BT MRS KL SOIS SRS PSRN0 082 BT AT TN NYXUE WO SOl R WEEED O . 1 ETRAE mmu-m:w_u-‘
— M T GE AN EETVIER Wwevss CEEONS GG GO IR TR SRR —ce !

Tk 1

EDS Description
Section V
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Therefore, with either K159 or K160 iergizad,
+28V will be suppliad through the normally open contacts
of X159 or K60 or beth, and will energize relay K240,
Then +28V is supplied through the normally open contact:
of reloy K240 to the LV RATE EXCESSIVE lamps within the

Control and Display Panel of the Spacecraft. The yow und

pitch clrcuitry overates In a similor monner h energlze
roloys K240 ond K241, ~
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Figure 3.1
Angular Overrate Manual-Abort Indication Miodificztion Drawing -



CIKCUIT DESCRIPTTON  «

Fer cutoff of the 5-1VB engine of Vehicle AS-503,
the cutef signaiz from the £DS Distributor ore cpplied not
only to the S-1VB c sioff bus, thersby cutting off the engine,
but olso to relay K05 in the Aft Power Distributor. Relay
K1C5 is energized, ond its normally opea contacts in the
. Aft Power Distrib- *or s pply +28V to the OFF contact of
the motor switch. When the motor switch isact-  J, its
- switch orms cre driven o the position shown, am.  78Y i
removed froma the engire power bus. With .he removal of
+28V, relays K100, K101, ond svbsequently, K106 in the
Sequeacer oe deerergizes. If the stoge Switch Selector
hes st relay K110, then +28V is suprlied to the prevalve
control solenoid actucting the prevalve of the engine.

" 1t should be noted that the engine theust switches
wouid normolly open when toe engine cutoff bus is energized
and the resultont action would be os stated abcve.

The action of relay K106 ossures thot the prevalve
contrel solenoid connot be actuated prior to engine cutoff.

- In oddition to EDS cutofi, the e .gine con be cutoff
by the stoge Switch Selector, GSE, the "ange Sofety Control
I sstem, ond hy depletion of engine pro=ilonts. As shown
the sroge 3w tch Selector con contr)l the engine cutoff bus
direcily but connot conirol the pr -alve solenoid without

-first enezgizing the engine cutoff Lus.
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IBM AF

Figure 5-3. Mission Sequence Controis, Bioch T {Paneis 7 & 8)

Legend for Figure 5-3

Index Nomenclature Nomenclature in
Number on Panel Technical Manual
1 SEQUENCE OF EVENTS CONTROL SYS. | MASTER EVENTS SEQUENCE CONTROLLER LOGIC
SEQUENCE OF EVENTS CONTROI.5YS. | MASTEP. EVENTS SEQUENCE CONTROLLER PYRO
3 EDS POWER EDS POWER

Added ! Jamuary 1967
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EDS Description

Section V

Locotion View

IBM AF

Figure 5-4. Crew Safety Centrols, Blocn I (Center Console)

Legend for Figure 5-4

Index Nomenclature Nomenclature in

Number on Panel Technical Manual
1 ABORT SYSTEM - 2 ENG OUT S-1C TWO ENGINE OUT AUTO ABORT DEACTIVATE
2 EDS AUTO AUTO ABORT ENABLE
3 ABORT SYSTEM - LES MODE - TWR LET JETTISON

JET SPS MODE
4 ABORT SYSTEM - LV RATES RATE EXCESSIVE AUTO ABORT DEACTIVATE
K14

Added 1 January 1967
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Figure 5-5. Mission Sequence Displays, Block II (Panel 1)
Added 1 Januxcy 1967
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Section V
Legen 1 for Figure 5-5
; index Nomenclature - Nomenclature in
Nuinber on Panel Technical Manual
1 ABORT ABORT REQUEST
2 LV RATE LV RATE EXCESSIVE
3 LV GUID LV ATT REF FAIL
4 S-IO SEP S-II SECOND P1LANE SEPATATION
5 LV ENGINE'S ENG NO. 1 OUT s-IC, -1 G& S-IVB
(for indicator 1); Eng No. 2 thru 5 out S-IC an.'
S-L.
6 LV « SPS Pe Angle of Attack
7 LV/SPS IND — <P, LV AOFA - SPS PC
L4

. 5-16

Added 1 Janwary 1967
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EDS (500), Sect. V

THE CONTENTS OF THE PRECEDING SECTIONS OF THIS MANUAL APPLY TO THE VEHICLE
SPECIFIED ON THESE DATA SHEETS EXCEPT FOR THE FOLLOWING DIFFERENCES:

m Figure 2-3, Angular Overrate Manual-Abort
Indication Functional Schematic, has changed. Relays
K171 through K174 have been deleted from the EDS
Distributor, and the interccnnecting leads between

the EDS Distributor and the Control Signal Processor
rate switches have been opened.

No angular overrate limit switching is possible.

Added 1 July 1967 . % 10 /5 2
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APPENDIXES

Major portions of the EDS Irterface Centrol Documen:s {ICD's) for Apscllo-
Satura 500 Series Vehiclies depicied on the title page have Geen included in the
{oliowing Aupendixes. The ICD's contain useful data that supplements th= infor-
mation in the preceding sections of this manual. Schematics in the ICD’s provide
more detail than the schematics in Secticn II. However, i{r some cases, the
sckematics in Section Ii contain 'ater information than those in the ICD's. In
addition to schematics, the IC1¥'s include iists of relays and lists of the various
+28 V buses required by the EDS.

The style and iormat of the material in th» Appendix are not the same zs
those in the preceding sections of the manual. No atiempt was mazde to restyle the
content of the ICD's to conform to the manuzl style.

Inciusjon of a complete ICD for each vehicle would have caused unnecessary
duplications. Therefore, when a section in one ICD is duplicated in another ICD,
that sectiun is presented only once lerein and referenced thereafier.

Charged 1 July 1967 ‘ ) Appendixes -1/.2
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40M37533

GEORGE C. MARSHALL SPACE FLIGHT CENTER

INTERFACE CONTROL DOCUMENT
DESCRIP, 2,5 OF 3ATURN SA-521 AND APOLLO SC-017
EYIERGENCY DETECTION SYSTEM

I. INTRODUCTION

A. The purpcse of this dacument is to descwibe ae Apollo-Saturn SA-501 Emergency
Detection Sysien. {ED¥; design. The design i3 a coordinated effort by the Crew Safety
Panel members and repvesents techniczl inputs from several NASA Centers and is
binding on ali participaiing ceaters. The system defined in this document conforms to
the "Design Criteria for Saturn-V On-Board Emergency Detection System, :CD
{#13M55001).* Paragmaphs 1. through 2.b. are in accordance with 13M65001 and
describe deviations fron. the criteria which are approved by the Panel for this unmanned
development mission.

1. Genera! Giudelines

a. Abort Sequence. The EDS in this mission will operate in an open loop
mode. Automati: abort signals from the Launch Vehicle wili be inhibited
in the spacecraft.

b.  Automatic Abort Activation. The liftoif signal will not activate the
EDS aatomatic abort mode in this mission. The entire automatic abort
signal will be interrupted in the spacecraft by leaving the Auto-Abort Enable
Switch in the OFF position.

C. Manual Abort Considerations

(1) Manual abort from the spacecraft will not be feasible in this
mission. Criteria ior ground command abort will be determined
by operational authority and are not within the scope of this document.

{2) Capability for ground activation of an abort request indicator "
circuit in the spacerraft will be provided. Activatio- of the circuit

will ve indicated by TM. Prior to liftoff, operatic the circuit

will utilize hard-line to the instrument unit. Aftc. . ftoff, only the

APOLLO INTERFACE DOCUMENT

* The ICD in this Appendix was dated December 25, 1965, and i:ncluded
no revisions,
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Range Safaty destruct syslem arming command to the S-IVB stage

will be used to activate the circuit.

2. Emergency Detection Parameters for Automatic Abort

a. Angular Overrates.

(1) Automatic abort signzi wiii be transmiiied io ihe spacecrafl,
far telemeiry only, when two of three gyros in any plane indicate
that the rate limits are exceeded.

{2} Aﬁgulzr overrate (pitch, roll, yaw) signals will be ceactivated
by the launch vehicle sequencer priv. to inboard engine cutoff
enable.

b. 8-V Twe Frzices Owl. The loss of thrust on two or more enginea
will fnitiate an autcimatic abort signal which is transwmitted to the
spacecraft for telemetry only. This signal will be deactivated prior
to inboard erngine cutoff armirg by the launch vehicle sequencer.

B. This documen: ‘‘cfines interfaces between modules and stages in functional terms
only. Detailed interface information is contained in other interface docuirents. The
document drawing numbers and other pertinent information may be obtained from the
"Inter-Center Interiace Ccntrol Document Log.™

C. This document does nct reflect all connections from other systems into the EDS
circuits.

. ADBREVIATIONS

For use with this document the folic.sing abbreviations shall apply:

1. AUTO Automatic

2. BATT Battery

3. BME’ Bench Maintenance Pquipment
4. CB Circuit Breaker

S. CMD Command

8. ' CO Cutoff

7. COM Common Return

8. coMB Combustion

9. coup Component

APOLLO INTERFACE DOCUMENT

A-2



10.
11,
12.
13.
14,
15.

16,

7.
18

19.
20,
21.
22.
23.
24,
25.
26.
217.
28.
28.
30.
31.
32.
33.

35.
36.
31.
a8.
39,
40.
41.
42.
43.
44.
45.
46.
47.
48.

CTL
DC
DDAS
DEACT
DISCH
DISTR
FDS
ENG
TCM
FWD
GSE
IND
INSTR
I
JETT
LECO
LES
LET
LH2
LOX
Lv
MCP
MEAS
MESC

- MS

NC

NO

No.
PRESS
PWR
RECIRC
REQ

sc
SEC
SEQ
SPS
SUPV
™

Control

irect Cucrent

Digital Data Acquisiticn System
Deactivate

Discharge

Dastributor

Emercency Detection System
Engine

Flight Combustion Monitor
Foiward

Ground Suppori £quipmernt
indication

Instrumentation

Instrument Unit

Jettison

Lox Engine Cutoff

Launch Escape System
Launch Escape Tower
Liquid Hydrogen

Liquid Oxygen

Laur.ch Vehicle

Mission Control Programmer
Measurement

Master Event Sequence Controller

Millisecond
Normally Closed
Normally Openr
Number
Pressure

Power
Recirculaticn
Request

Switch
Spacecraft
Second
Sequencer
Service Propulsion System
Supervision
Telemetry

40M37533

APOLLO INTERFACE DOCUMENT
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I3, ELECTRICAL SYMBOLS

The elecirical s mbals used in this document are listed below.

“L+ L ® (Last
T <:» eaorgized) oD

3
——
T—
!

Etect, Magnetic Latch Reiay Coil Diode or Rectifisr

Battery
. - N
ot T
Electrical Relay Coil Magnetic Latch S Magnotic Latch
Normally Closed  Normally Opon
) 3 :
.">' J A
. '7' .
T ]
Solenoid Normally Closed Normally Open
: Electrical Relay Contacts Electrical Relay

Contects

-

APOLLO INTERFACE DOCUMENT
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LAV

Rezistor

Y

oL . '] .
Transistor - NDN

&

Explosive Squib

APOLLO

EDS Descrintion
Appendix A

40M37533

¢ I=

Fuse Amplifier

Y

Transistor - PNP Indicating Lamp

Meter

Meter
{Biased)

INTERFACE DOCUMENT
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Bus® . Terminal
Solde. or Crimped

= o

Pressure Switch Circuit Breaker
Transfer with Increase

in Pressure

b

I’.sh Button Motor Switch
Swiich/Mainlained

40M37533

o

Single Throw Switch

y

Double Throw Switch

Bus/First Energlzed

‘. APOLLO INTERFACE DOCUMENT
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IV. INTERSTAGE SICNALS
The method used in transmitting signals between stages will be as
follows: If gtage "A* requires a signal from stage "B" it will furnish stage "B"
with & plus 28 volts, and stage "B’ wiil switch the plus 26 volts and return the
switched signal to stage "A™. (See figurc 1.} The plue 28 volts for signal
transmission need only be furnished cne time fur a set of signals between stages.
This method of transmitting signals aliows the d.¢. power of each stage to be
completely inc..2ndent and eliminates the probiems of current transfer in the
negative side of the d.c. power svstems.
\"  DESCRIPTION UF 28 VOLT BUSES .
+1D1¢ The +1D10 bus is supplied directly from 3~IC Battery Number One
{115A10).
41DI1 The 41D11 bus is supplied from the 41D111 bus before power transfer
or the +1D10 bus after power transfer,
+1D20 The +1D20 bus is supplied directly from S-IC Battery Number Two
(115A20).
121 The +1D21 bus is supplied from the 41D211 bus befor power transfer
or the 41D20 bus after power tr 1sfer.
+1D111 The +1D111 bus is supplied from the GSE netwurks and supplies the
+1D11 bus during vehicle checkout and prelaunch sequence prior to
power transfer.
+41D119 The +1D119 bus is supplied from the +1D119 supply in the GSE.
41D211 The +1D211 bus is supplied from the GSE networks and supplies the
+1D21 bus during vehicle checkout and prelaunch sequence prior to
power transfer.
42D11 The 2D11 bus is supplied from any of the following:
" (2) GSE Regulated +2% VDC Main Power Supply before .

power transfer.
() S-I! Main Battery 2071A1 zfter power transfer.
{c) GSE Main DC Power Supply before liitoff.

APOLLO INTERFACE DOCUMENT
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+28 VOLTS DC.
eI

——>TO CONTROLLED
DEVICE

§ _A_ ~ 'STAGE A

STAGE “B"

SNy

% CONTROLLING CONTACTS

F -, ™Mterstage Signals

“APOLLO INTERFACE DOCUMENT
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+2D21

+4D11

+4D15

+4D31

+5D10

+6D11

+6D30

+6D31

+6D40

+D11

+6D91

46D92

+6D93

40M37533

The *2D21 bus is supplied from any of the {ollowing:

(a) GSZ Regulated 428 VDC Instrumentation Power
Supoly before power transfer.

(b} S-1 Instrumentation Battery 207A1A2 atrer
power transfer.

(c) GSE Instrumentatior DC Power Supply before
liftoff.

The +1D11 bus is supplied from the 44D111 bus before power
transfer or the +1 D10 bus after power transfer.

The +4D15 bus is supplied from the +4D11 bus after the
S-IVB receives the "Sequencer Power ON Command" from
GSE.

The +4D31 bus is supplied from the +4D131 bus before
power transfer or the +4D30 bus after power transfer.

The +6D10 bus is supplied directly from the U Battery 601A7.

The +6D11 hus is supplied from the 4+6D111 bus before power
transfer or the 46D10 bus after power transfer.

The 46D30 bus is supplied directly from the IU Battery 601A9,

The +6D31 bus is supplied from the +6D211 bus before power
transfer or the +6D30 bus after power transfer.

The +6D=0 bus is supplied airectly from the IU Battery 601A10,

The +6D41 bus is supplied from the +6Dz11 bus before power
transfer or the +6D40 bus after power transfer.

The +6D91 bus is supplied from the #6D11 bur and is one of
three EDS buses used in the IU for EDS circuitry.

The 4+6D92 bus is supplied from the 46D31 bus and is one cf
three buses used in the IU for EDS circuitry.

The +6DZ3 bus is supplied from the +6D41 bus and is one of
three buses used in the IU for EDS circuitry.

APOLLO INTERFACE DOCUMENT
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+6D119

Battery Bus A
Battery Bus B
EDS Bus No. 1
EDS Bus No. 2
EDS Bus No. 3

EDS
Ci.ange Over
Bus A

EDS

Change Over
Bus B

Logic
Bus A

Bus B

Reset
Bus No. 1

40M37533
The 87119 bus is supplied to the U from GSE.

Battery Bus A is supplied directly from ti.e Apollo Entry
Battery A,

Battery Bus B is supplied directly from the Apcllo Entry
Barttery B.

The EDS Bus No. 1 is supplied from battery Bus A through
a circuit breaker and the DS po ver switch.

The EDS bus Ko. 2 is supplied from Battery ¢ )
througr. a circuit breaker and the EDS power awitch.

The EDS Bus No. 3 is supplied from the Battery Bus B
through a civcuit breaker and the EDS power switch,

The EDS Change Over Bus A energizes from EDS Bus No. 1
except when EDS Bug No. 1 fails (becomes de-energized) it
automatically switches over to EDS Bus No. 2.

The EDS Change Over Bus B energizes from EDS Bus Nou. 3
except when EDS Bus No. 2 fails (becomes de-energized) it
automatically switcnes over to EDS Bus No. 2.

Supplied from Battery Bus A through a circuit breaker and
logic bus arm relay. This bus is armed or safed by the
GSE operated logic bus arm re.{ays and is used to activate
the circuitry in MESC A.

Supplied from Battery Bus B through a circui: hreaker and logic bus
arm relay. This bus is armed or safed by the GSE operated

logic bus arm relays and is used to activate the circuitry in

MESC B.

Supplied from the GSE networks and is used to reset critical
EDS magnetic latch relays prior to launch. It may also be
used during vehicle checkout to return these relays to their
normal position.

APOLLO INTERFACE DOCUMENT
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Resget Supplied from the GSE networks and is used to veset cr.ij.:al ~

Bus No, 2 ED3 magnetic latch relays prior to launch. It may alsc ne
. used during vehlele checkout to return these relays to their
normal position.

Vi. RELAY CROSS KEFERENCE
3ATURN V

EDS RELAY FUNCTIONS
Contacts ~ Schematic Sheey “o.

Relay # Function NC NC NC NO NC NO Cell
Ki 8-IC Engine No. 1 Thrust
. Voting Relay A 2 2 2

K2 3-1C Engine No. 2 Thrust

Voting Relay A 2 2 2
K3 S-1C Engine No. 3 Thrust

Voting Relay A 2 2 2
K¢ S-IC Engine No. 4 Thrust

Voting Relay A 2 1 2
] S-IC Engine No. 5 Thrust

Voting Relay A 2 2 2
K3-1 EDS Manual/Auto Cutoff of LV .

Engines A 4 3 3 : <
K9-2 EDS Manual/Auto Cutoff of LV

Engines A 1 3
K10-I  EDS Manual/Auto Cutoff of LV ‘

Engines B 4 3 3
K10-2  EDS Manual/Auto Cutoff of LV

Engines B 7 3
K11 S-IC Engine No. 1 Thrust

Voting Relay B 2 2
K12 8-IC Engine No. 2 Thrust

Voting Relay B 2 2
K13 8-1C Cngine No.3 Thrust :

Votinz Relay B : 2 2
K14 $-IC Eng ne No. 4 Thrust :

Voting Rel-y B 2 2
K15 3-IC Engine No. 5 Thrust )

Voi'rz Relay B 2 2
K19-1 EPS oo Manual Cutsff of LV

Engines Armed A 3 2 2

APOLLO INTERFACE DOCUMENT
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" Relay ¥
K19-2
K20-1
K20-2
K20-3
K204
K21-1’

.. . K22 o

o K221

K22-2

K23-1

K23-2

te .t K%’I e

ce . Koat2'

‘Function

' ED3or Marual Cutoff of LV

" Engincs Armed B
LV Eogiaes Culsff No. 1
" “frem Apollo Spacecraft
~ LV Enginas Cutoff No. 2

from Apcllo Spacecrait

" LV Engines C-*off No. 3

from Apollo Space. raft
LV Engines Cutoff No. Z
‘rom Apollo Spzcecraft
S-IC Engine No. 1 Thrust
Monitor A
3-IC Engine No. 1 Thrust
Mou.itor B
S-IC Engine No. 2 Thrust
" Monitor A
3-IC Engine No. 2 Thrust
Monitor B
3-1C Engine No. 3 Thruct
onitor A
S-IC Engine No. 3 Thrust
~ Monitor B
§-IC Engine No. 4 Thrust
. Monitor A
8-1C E»g.ne No. 4 Thrust
Nonitor B

o K26-1 ° 8-IC Engine No, § Thrust
) « .. Monitor A~
_va- 4 K28-2 ~ S-IC Engine No, 5 Thrust
77U Moniter B T
;... (K20-1. " Auto Abort 1A to Apollo
. " Spacecraft
4 K29-2  Auto Abort 1% to Apollo
ri, .. _ Spacecraft
' K29-3  Autd Abort 24 t6 Apollo
Ret . ... . Spacecratt
. K294 | Auto Abort 2B to Apollo
s ‘... . Spacecraft
K29-5 , Auto Abort 3A %o Apollo

' Spacecraft

«NC . NO NC NG

10

10

10

o -

10 -

AL APOLLOINTERFACE -DOCUMENT

r:-: 40M37533

. .7 “Contacts - Schematic Sheet No.

.NC NG C(oil

10

1o

» 10

" 10

10

2 2
6
3 6
6

3 6.
1 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
7 ) 2
10 10
19
10 10
10
10 10



Relay #
K29-6

K35
X311

K31-2
K31-3
K32-1
K32-2
K32-3
K33-1
K33-2
K33-3
K34-1
K34-2
X34-3
K35-1
X35-2
K35-3

K39
K40

K¢l

K42

APOLLO INTERFACE DOCUMENT

Ceontacts - Schematic Sheet No.
F:mction NC NO RC NO NRNC NO Coil

Auto Abort 3B to Apollo
Spacecralft 10
+6D35 Monitor to GSE

S-1C Engine No. 1 Thrust

Monitor No. 1 3
S-I1C Engine No., 1 Thrust .

Mcnitor No. 2 3 3
S-1C Engine No. 1 Thrust

Monitor No. 3 3 3

S-IC Engine No. 2 Thrust
Monitor No, 1

5-IC Engine No. 2 Thrust
Monitor No. 2

S-IC Engine No. 3 Thrust
Monitor No. 3

S-IC Engine No. 3 Thrust
Monitor No. 1

S-1C Engine No. 3 Thrust
Monitor No. 2

S-1C Engine No., 3 Thrust
Monitor No. 3

S-IC Engine Nc. 4 Thrust
Monitor No. 1

3-1C Engine Nc. 4 Thrust
Monitor No. -

S-IC Engine No. 4 Thrust
Monitor No, 3

8-IC Engine No. 5 Thrust
Monitor No. 1

3-1C Engine No. 5 Thrust
Monitor No. 2

K-IC Engine No. 5 Thrust
Monitor No. 3

EDS Bus Cnangeover B

Excessive Rate Auto Abort
Inhibit {P, Y, & R)

Excessive Rate Auto Abort
Inhibit (Roll)

8-IC Two Engine Out Auto
Abort Inhibit -

40M37533

10 10
16 10
2 3 2
2 3 2
2 3 2
2
2
2
2
2
2
2
2
2
2
2
:
1 1 b
4 ¢ 6
L] 6 6
¢ ¢ 8

EDS Ders -ription
Appendix A
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EDS Description

Appendix A
40M37533
.. . o Contacts - Schematic Sheet No.
"' Relay# Function NC NO NC NO NC NO Coil
X43-1  S-IC Two Engine Cut Auto
Abort Inhibit No. 1 2 2 8
Ki43-z  3-IC Two Engine Qut Auto . “ :
. ) Abort Inhibit No. 2 2 2 6
a K43-3  S-IC Two Engine Out Auto : : -
Abort Inhibit No. 3 2 6
K44 LET Jettisioned B1 9. 9 9 9
K45 S-1VB Engine Thrust
Monitor B 7 7
K46-1 Excessive Rate Auto Ahort
Inhibit (P & Y) No. 1 - 8 8 8 6
K46-2 Excessive Rate Auto Abort
Inhibit (P & Y) No. 2 g 6
K46-3 Excessive Rate Auto Abort
Inhibit (P & Y) No. 3 : 8 6
. K47-1 Excessive Rate Auto Abort
’ Inhibit (Roll) No. 1 8 8 8 6
K47-2 Excessive Rate Auto Abort
- Inhibit (Roll) No. 2 8 6
K47-3 Excessive Rate Auto Abort
Inhibit (Roll) No, 3 8 6
K48 LET Jettisoned B2 9 9 ] 9
e K49 Range Safety Destruct Armed
“ A from S-IVB S | 7 7
' X50 Range Safety Destruct Armed .
B from S-1VB 1 7 17
. Ks? 8-IVB Thrust Monitor A ‘
' ) irkr:ator - 1701
K53 EDS Manual/Auto Cutoff A :
. . of S-1C Engines 3 3 3
K54-1 EDS Manual/ Auto Cutoff B
. . Of S-IC Engines 3 3
K54-2 EDS Manual/Auto Cutoff B .
. _ of S-IC Engines s 3 3
K55 S-IC Engines CutcIf Enable k4 3
KS6 S-IC Engines Cutoff Enable ! 3 3
X57 S-IVB Engine Start Command 6 6
K58 S-IVB Epgi.c Prevent Start 6 6
2

' Ks$S S-IC All Engines OK A . 2

21 /APOLLO INTERFACE DOCUMENT
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Relay #
K60
K61
K62
K63
K64
K65
K66
K67
K68-1
K68-2
K69
K70
K11
K72
K73
K74
K%
K76
K77
K78
K179
K80
K81
K82
K83

K84

APOLLO INTERFACE DOCUMENT

Function

Excessive Roll Rate Voting
Relay A

Excessive Roll Rate Voting
Relay B

Excessive Pitch Rate Vot
Relay A

Excessive Pitch Rate Voting
Relay B

Excessive Yaw Rate Voting
Relay A

Excessive Yaw Rate Voting
Relay B

EDS Arming of S-IVB Engine
Thrust Indication A

EDS Manual/Auto Cuioff A of
S-IVB Engine

S§-II/S-IVB Separation Simulate

S-11/S-IVB Separation Simulate

Range Safety S-IV8B Destruct
Arm B

Range Safety S-IVB Destruct
Arm A

Pad Abort Request

S-IVB Thrust Monitor A

EDS Bus Changeover A

LES Abort Lock-Up Al

LES Abort Lock-up A2

Normal S-IVB Engine Cutoff

EDS Manual/Auto Cutoff B of
S-IVB Engine

Cutoff S-IC Inboard Engine

Cutoff S-IC Outboard Engine

S-II All Engines Normal Cutoff

8- Engine No. 1 Thrust
Monitor A

8-II Engine No. 2 Thrust
Monitor A

8- Engine No. 3 Thrust
Monitor A

S-II Engine No. 4 Thrust
Monitor A

40M37533

Cortacts - Schematic Sheet No.

8 7
8 & 7
8 7
8 8 7
8 1
8 8 7
7 7
6 6
6
6
1 6
6 7
7 7
7
4 1
9 9 9
9 9 9
6
6 6
3
3
4
7
7
1
7

NC NO NC NO NC NO Coil

N ;M

-3

Cr & WO 4 ) Ay

EDS Description
Appendix A
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EDS Description : : .

Appendix A
40M37533
- Contacts - Schematic Sheet No.
Relay # Function ' NC NO NC NO NC NO Coil
K85 S-11 Engine No, 5 Thrust
Monitor A : . 57
KS0 Auto-Abort System A Enabie B
Inhibit : 9 10
K91 Auto-Abort System B Enable t
Inhibit . - e - 10
K92 Auto-Abort System B Enable
from GSE i0 9 10
K93 Autc-Abort System B Enable '
from GSE 10 9 10
K9%-1 LV Attitude Reference Fail A 5 5
K94-2 LV Attitude Reference Fail B 5 5
K935 LET Jettisoned Al 9 -9 9 9
K96 LET Jettisoned A2 9 9 9 9
K97 EDS Abort Voting Logic
Input Al 10 9 9 10
K98 EDS Abort Voting Logic
Input A2 10 ) 9 10
-« K99 EDS Abort Voting Logic :
Input A3 10 : 9 9 10
X100 EDS Abort Votirz Logic :
Input B1 10 9 ) 10
K101 EDS Abort Voting Logic . :
Input B2 10 9 3 10
K102 EDS A'ort Voting Logic .
Input B3 10 9 9 10
X103 Abort Bl 6 6 9 9
K14 Abort B2 6 6 9 9
K105 Abort Al (] 6 9 9
K106 Abort A2 . 6 - 8 9 9
K107 Auto-Abort System Enable Al 9 9 9 9 9
K108 Auto-Abort System Enabie A2 9 9 9 9 9
K109 Auto-Abort System Enable Bl 2 9 9 9 9
K110 Auto-Abort System Enable B2 8 9 8 9 9
K111 LES Abort Lock-up Bl 9 9 o 9
K112 LES Abort Lock-up B2 9 9 3 9
K113 Excesslve Rate Auto-Abort -
Inhibit (P, Y & R) 6 6 6
K114 Excessive Rate Auto-Abort
. Inhibit (Roll) . 6. & 6
APOLLO INTERFACE DOCUMENT

N
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Reiay #
K115
K118
K117
K118
K119-1
K119-2
K121-1
K121-2
K122
K1iz3
K14
K125
K126
K127
K128
K128
K130
Kis1
K132
1134
K135-1
K135-2
K136-1
K136-2
K137

K13¢
K139

40M37533

Contacts - Schematic Sheet No.

Function

S-IC Two Engine Out
Auto-Abort Inhibit

+6D92 Bus GSE Disable

+6D93 Bus GSE Disable

Liftoff

Liftoff

S-1I1 Engine No. 1 Thrust
Monitor A (Type 1 of 5)

S-It1 Engine No. 1 T’ cust
Monitor B (Type 1 of 5)

Excessive Fitch Rate Output
No. 1

Excessive Pitch Relay Output
No. 2

Excessive Pitch Rate Output
No. 3

Excessive Yaw F ate Output
No. 1

Exceasive Yaw Rave Cuatput
No. 2

Excessive Yaw Rate Output
No. 3

Excessive Roll Rate Output
No. 1

Excessive Roll Rate Output
No. 2

Excessive Roll Rate Output
No. 3

RPF Link Abort Request A

RF Link Abort Request Fi

S-1VB Thrust OK Monitor B
Indication

Rate Gyro High Rate on Al

Rate Gyro High Rate on A2

Rate Gyro High Rate on Bl

Rate Gyro High Rate on B2

Logic A Bus Arm A

Logic A Bus Arm B

Iogic B Bus Arm A

APOLLO INTERFACE

NC NO NC NO NC NO Cail

6 6 &
1 1

1 1

1 1

10 10

10 10

4 4 4
4 4

5 8

s s

s s

s s

s s

s 8

s s

s =

s s

T 1

T 1

T 7

8 8 6

s ¢

s s s
7 8 ¢
1 1

1 1

11

DOCUMENT

EDS Descripticn
Apnendix A
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EDS Description

Appendix A
‘ 40M37534
. Ccatacts - Schematic Sheet No.

Relay # Function NC NO NC NO NC NO Caoil
K140 Logic B Bus Arm B . 1 1
K145 LET Jettison A 10 10
K146 LET Jettison B 19 10 10
K147 $-IC Engine No. 1 Rough

Con.bustion Voting Relay 3 3
K148 S-IC Engine No. 2 Rough

Combustion Voting Relay B 3 . 3 3
K144 S-1I Second Plare Separation ’

Sirulate s § s
K150 -7 LHg Prevalves Close

C.mmand 4 4
K151 S-1I Engine No. 1 Thrust

Mauitor B " 4
K152 S-11 Engine No. 2 Thrust

Monitcr B ?
K153 S-II Engine No. 3 Thrust

Monitor B 7.
K134 S-1I Engine No. 4 Thrust

- Monitor B 7

K155 S-1I Engine No. 5 Thrust ' .

Monitor B 1.
K156 S-II Range Safety 1. 1 - ]

Engines Cutoff 4 . 4 4
K157 S-II Range Safety No. 2 ) . .

Engines Cutoff 4 4 4
K158 S-IC Engine No. 1 Prevalves

Close 3 . 3 3
K159 S-IC Fngine No. 1 Cutoff 3 3 3
K160 EDS Manu..! ‘Auto Cutoff A of - .

S-11 Engines 4 4 4 4
K161 EDS Manual/Auto Cutoff B of

8-I1 Engines 4 4 4 4
K162-1 8-II LH, Prevalves Close

Command froin Engines

Prevent Start 4 4
K162-2  S-1I LHy Prevalves Close '

Command from Engines -

Prevent Start . N |

APOLLO INTERFACE DOCUMENT
A-18




"EDS Description
Appendix A

40M37532

- Contacts - Schematic Sheet No.
Relay # Function NC NC NC NG NC NO Coil

K162-3 S-II LHy Prevalves Close
- Command from Engines

Prevent Start 4
K183 S-T1 tart Phase Limiter

Cutoil Arm 4 4
K1é6 Engine Start Interlock

By-pass 6 6
K167 EDS Arming of S-1VB Engine

Thrust Indication B 1 1 7
K171 GSE Engine Thrust Indication

Enable A 7 1 7
K172 GSE Engine Thrust Indication

Enable B 1 1 7
X173 EDS Armirg of S-II Thrust

Indication A 5 7 4 4
K174 EDS Arming of S-1I Thrust

Indication B 5 7 4 4
K182-1 RF Abort Al 10 9 10
K182-2 RF Abort A2 9 10
K183-1 RF sbort Bl 10 9 10
K183-2 RF .ibort B2 9 10
K192-1 LET Jettison Al 9 9 10
K192-2 LET Jettison A2 9 9 10
K193-1 LET Jettison Bl R 9 10
K193-2 LET Jettison B2 9 9 10
K198 S-1VR Prevalve Conirol

Coa...aand 6 6
K199 S-1VB Chill Down Shutoff

Command -6 6
K201-1 8- Second Plane Separation A 5 5
K201-2 S-II Second Plane Separation B 5 5
K202 8-IC Range Safety Engines

Cutoff A 3 3 3 .
K203-1 S-IC Range Safeiy Engines

Cutoff Bl 3 3 3
K203-2 S-IC Range Safety Engines

Cutoff B2 3 3
K206-1 MESC Logic Bus A Arm A .1 1
K206-2 MESC logic Bus A Axm B 1 1
KZO:I-I MESC logic Bus B Arm A h 3 1

APOLLO INTERFACE DOCUMENT




EDS Description

Appendix A
*
40M37533
- Contacts - 3chematic 3heet No.
Relay # Function NC NO NC NO NC NO CQuoil
K208 S-II Engine No. 1 Cutoff ’ 4 4 4
K212 Timers Test 2 6 6
K214 Normal S-IT Engines Cutoff B 4 4 4
K215 Normal 5-II Engines Cutoff A 4 4 4
K216 3-1I All Engines Start Command 4 4
K217 S-iI Engines Prevent Start 4 4
K218 S-1I Engines Prevent Start ’
By-pass Command 4 4
X219 S-IC All Engines OK B 2 2
A
§ == -
APCLLO !INTERFACE DOCUMENT
U
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40M37533

DRAWING NOTES:

[T=  The Auto-Abort bue can be energized from
the excessive rate circuit as well as the two
Engine Out Circuit on Page 2.

This function is nct programmed on the switch
selector for this migsion.

This circuit is not active on this mission and
the function is inhibited.

vV

APOLLO INTERFACE DOCUMENT
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APPERIDIX B*

40M3177 .

GEORGE C. MARSHALL SPACE FLIGHT CENTER

INTERFACE CONTROL DOCUMENT
VESTRIPTION OF SATURN 534-30Z2 AND AFPCLLC 5C-¢20

EMERGENCY DETECTION SYSTEM

I. INTRODUCTION

A. The purpose of this document is to describe the Apollc-Saturn SA-502 Emergzuny
Detuction System (ZDS) desizn. The design is a coordinated effort by the Crew Safety
P-nel members and repre<ents technical inputs from eeveral NASA Centers and is
binding on e1l participating centers. The system defined in this document conforms to
the "Design Criteria for Saturn-V Oa-Board Fm2rgency Detection System, ICD
(#13M650u1)." Paragraphs 1, through 2.b. ~re in accordance with 13M65001 and
describe deviations from the criteria which are epproved by the Panel for thia unmanned
development mission.

1, General Guidelines

G. Abort Sequence. The EDS in this mission will operate in an open loop
mode. Automatic abort signals from the Launch Vehicle will be inhibited
in the spacecraft.

b.  Autnmatic Abort Activation, The liftoff signal will not activrtw the
EDS automatic abort mode in this mission. The entire automatic abort

si;x 1 will ba {uarrupted in the spacecraft by leaving tha Auto-Abort Enable
S8witch in the OFF position.

c. Manual Abort Conslderations

" (1) Manual abort from the s,"acecraft will not be feasibls in this
missfon. Criteria for ground command abort will be determined
by operational authority and are not within the scope of this document.

(2) Capability for ground activati~n of an aturt request indiceror
olrcuit in the sacecraft will be provided. Activ_.tion of the circuit
will be {ndicated by TM. Prior to liftoff, operation or the clrcuit
will utilize hargd-line to the instrument unit. Aftes liftoff, only the

APOLLO INTERFACE DOCUMEINT

» The ICD in this Appendi« was dated Decembter 30, 1965, and included no
revisions., Pages of the ICD that were modified for this Append'x do not
retain the ICO drawing number.

N Ty ot

A¢ded 15 October 1968 | B - - Bel
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A40M37534

Range Safety destruct system arming command to the 8-IVB atage
will be used tc activate the circuit.

3. Emergency Detection Parameters for Actomatic Abort

a. Anquiar Overrates,

{1} Automatic abort signal will be transmitted to the spacecraf:,
fcr telemetry only, when two of three gyros in any plane indicate
tha’ the rste limits are exceeded.

) Asngular overrate {pitch, roll, faw) sfznals will be dezactivated
by the launch vehicle sequencer prior to irboard engine cutoff
ansble.

b. 8-V Two Engines Out. The loss of thrust on two or more engines
will {atHate an antomatic abort signal which is transmitted to the
spacecrait for telemeiry only, Tais signal will be deactivated prior
to fnhoard engine cutof{ arming by the launch vehicle sequencer.

B. This document defir.ca interfaces between modules and stages in functional terms
only. Detailed interface tnformation is contained in other interface docaments. The
document drawing numbers and other pertiLent information may be obtained from the
*Inter-Center Interface Control Document Log. "

C. This document does not reflect all connecticns from other systeins into the EDS
circuits.

APOLLO INTERFACE DOCUMENT

B2 Added 15 October 1266
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I ABBREVIAT.ONS
{Refer to Section I in Appendix A)

I ELECTRICAL SYMBOLS
(Refer to Section I in Appendix A)

IV INTERSTAGE SIGNALS
(Refer to Section IV in Appendix A)

V DESCRIPTION OF 28 VOIL.T BUSES
(Refer to Section V in Appendix A)

VI RELAY CROSS REFERENCE LIST
SATURNV
EDS Relay Functions

'NOTE: Relay numbers she n are for
reference only and do not cor-
respond to actual hardware
reference designations.

Added 15 Oc ober 1966 ... .7 .B3
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Appendix B

B¢

Relgy #
4
K2
K3
K¢
4

"R8-1

K92
Kic+1
Kite2
Kul
K12
KR
K4
Ki%
K19+l

Function

8+IC Engine No, 1 T»ryst
Yoting Relay A

§8-IC . 'ne No., 2 Thrust
Voting helay A

§-IC Ergine No. 3 Thrust
Voting Relay A

8-1C Engine No. 4 Thrust
Votirz Reiay A

8+{C Engine No. § Thrust
Veting Relay A

EDS Manual/Auto Curoff of LY
Engines A

EDS Manusl/Auto Cutofi <? LY
Engince A

EDS Manaal/Auto Cutoff of LV
Engines B

EDS Manual/Auto Cutoff of LV
Evgines B

8+IC Engin: No. 1 Thrust
Voting Relay B

8-IC Fagine Ro. 2 Thrust
Voting Relay P. :

8-1C Enging Mo.3 Thrust
Votin_ Relay B

3-1C Engine No. 4 Thrust
Voting Rolay B

3~1C Engine No. 5 Thrust
Votlng Relay B

EDS or Manual Cutoff of LV
Bngines Arwmed A

!

Contacts « Schametic Sheei No.
NC NO NC NO NC HNO Coil

2 e
2 )
2 e
2 )
2 2
3 3
k| 3
3 3
7 )
2 2
8 2
2 $
2 2
3 2
2 2

APOLLO INTERFACE DOCUMENT

h3ded 15 Octover 19%
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Relay ¢
K18-2

K20-~]

K20-3
K204
K21-1
K21-2
K22-1
K22-2
K23-1
K23-2
K24-1
K24-2
K25-1
K25-2
K29-1
K29-2
K29-5
K294

K28-5

Function

ED3 or Manua! Cutoff of LV

Engines Armed B
LV Engzines Cutoff No. 1
from Apollo Spacecraft
LY Engines Cutoff No. 2
from Apollo 3pacecraft
LV Engines Cuwffi No 3
from Apollo spacecraft
LV Engines Cutoff No. 2
from Apolic Spacecralt
S-1C Engmne No. 1 Thrust
Moniter A
3-IC Engine No. 1 Thrus*
Moritor B
S-IC Engire No. 2 Thrust
Monitor A
3-IC Engine No. 2 Thrust
Monitor B
S-IC Engine Mo. 3 Thrust
Monitor A
8-1C Engine No. 3 Thrust
Monitor B
S-IC Engine No. 4 Thrust
Monitor A
S-IC Fngine No. 4 Thrust
Mcn-tor B
8-IC Engine No. 5§ Thrust
Monitor A
S-IC Engine No. 5 Thrust
Monitor b
Auto Abort 1A to Apoilo
Spacecraft
Auto Abort 1B t» Apolln
+  Spacecraft
Auto Abort 2A to Apollo
Spacecraft
Auto Abort 2B to Apollo
Spacecraft
Auto Abort 3A to Apollo
Spacecraft

10

10

10

10

16

10

10

10

10

10

W

[ 3]

10

10

10

EDS Descripiion

4037534

Contacts - Schematic Sheet Ny,
NC NO NC RO NC XNO

Coil

(8]

10

10

10

10

10

APOLLO INTERFACE DOCUMENT

Added 15 Octover 1966
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EDS Description

Appendix B

Relay #
KZ5-6

K30
K31-1

K31-2
K31-3
K3z-1
K32-2
K32-3
K33-1
K33-2
K33-3
K34-1
K34-2
K34-3
K35-1
K35-2
K35-3

K39
K40

K41

K42

APOLLO INTERFACE

Function

Auto Abort 3B to Apollo
Spacecraft

+6D933 Monitor ¢ GSE

§-I1C Engine No. 1 Thrust
Monitor Neo. 1

S-IC Engine No. ! Thrust
Moritor No. 2 :

8-iC Engine No. 1 Tarust
Moritor No. 3

S-IC Engine No. 2 Tnrust
Monitor No. 1

3-1C Engine No. 2 Thrust
Monitor No. 2

S-1C Engine No. 3 Thrust
Monitor No. 3

S-IC Engine No. 3 Thrust
Monitor No. i

S-IC Engine No. 3 Thrust
Monitor Neo. 2

S-1C Engine No. 3 Thrust
Mon.tor No. 3

S-IC Engine No. 4 Tarust
Monitor No. 1

3-1C Engine No. 4 Tarust
Monitor No. 2

S-IC Engine No. 4 Thrusat
Mcatlor No. 3

$-IC Engine No. S Tam.st
Mcnitor No. 1

3-1C Engine No. 5 Thrust
Monitor No. 2~

S-I1C Engine No. 5 Thrust
Monitor No. 3

EDS Bus Changesver B

Excessive Rate Auto Abort
Inhibit (P, Y, & R)

Excessive Rate Auto Abort
Inhibit (Roll)

8-IC Two Engine Out Auto
Abort Inhibit

10

10

N

n

40M137534

Contacts - Schematic Sheet No.
NC NO NC NO NC NO Coil

10
0 10
3
3 '2
3 2z
1 ?
& 6
¢ 6
6 6

DOCUMENT

Added 15 October 1866



s

Relay ¢
Ki3-1
K43-2
K43-3

wia
K45

K46-1
K46-2
K46-3
K47.-1
K47-2
K47-3

K48
K49

KSo
KS1
K53
K54-1
K54-2
KS$
K66
K57

K58
¥59

40M37534

EDS Description
Appendix B

Contacts - Schzmatic Sheet No.

Functior NC NO ¥C

8-1C Two Engine { ut Auto
Abort Inhihit No_ 1

8-1C Two Engine Out Auto
Abort Inhibit No. 2

8-1C Two Engine Out Auto
Abort Inhikit No. 3

LET Jettisioned Bl

8-4VD Engine Thrus.
Movior B

Excessive Rate Auto Abort
Inhibit (P & Y) No. 1

Excessive Ratz Auto Abort
inhibit (P & Y} No. 2

Excesasive Rate Auto Abort
Inhibit (P & Y) No. 3

Excessive Rate Auto Abort
Inhibit (Rollj No. 1

Exzessive Rate Auto Abort
Inhibit (Roll) No. 2

Excesgsive Rate Auto Abort
Inbkibit {Roll) No. 3

LET Jettigoned B2

Range Safety Destruct Armed
A from S-IV3

Range Safety Destruct Armed
B from S-1VB

3-1VB Thrust Monitor A
Indicator

EDS Manual/Auto Cutoff A
of S-1C Engines

EDS Manual/Auwto Cutoff B
of 8-1C Engines

EDS Manual/Auto Cutoff B
of 8-1C Engines

8-1C Engines Cutoff Fnable

8-1C Engines Cutoff Enable

S-IVB Engine 8Start Command

8-1VB Ergine FPrevent Start

8-1C A1l Engines OK A

té

NC NC NO

Ceil

(4.

-

o

N O WWW

- APOLLO INTERFACE DOCUMENT

Added 15 October 196%



EDS Description

Appendix B
40M37534
Contacts - Schematic Sheet No.

Relay ¢ ; Function NC NXO NC NO NC NO Coil
K60 Excessive.Roll Rate Voting 8 7 8

Reley 4
K&l Excessive Roll Rate Veting

Relay B 8 8 7 8
K62 Excessive Pitch Rate Voting

Relay A 8 7 8
K62 Excessive Pitct Razs Voting

Relay B 8 8 7 8
K64 Exceselve Yaw Rate Vctng ’

Relay A 8 r} 8
KedS Excessive Yaw Rate Voting

Relay B 8 8 7 8
Xee EDS Arming of S-IVB Engine

Thrust Indication A 7 7 7
K67 EDS Manual/Auto Cutoif A of

8-IVB Engine ] 8 7
K68-1 $-1I/S-IVB Separation Simulate 6 6
K68-2  S-II/S-IVB Scparation Simulate € 6
X69 Range Safety S-IVE Destruct

Arm B 7 ] 7
K70 Range Safety $-1VB Destruct

Arm A . [ 7 1
Ku Pad Abort Request 7 7 7
K72 8-IVB Thrust Monitoer A 7 7
K73 £DS Bua Changeover A i 1 1
K74 LES Abort Lock-UIp Al ] 9 ] 9
K75 LES Abort L.ck-up A2 9 9 9 9
K76 Normal S-IVb Engine Cutoff 6 3
K77 EDS Manual/Auto Cutoff B of

S5-IVB Engine ] 6 7
K78 Cutoff S-IC Inboard Engine 2 3
K79 Cutoff S-IC Outboard Engiae 3 3
K80 S-I All Engines Normal Cutoff 4 4
K8l S§-1 Engine No. 1 Thrust

Monitor A 4
K82 S-II Engine No. 2 Thrust

Monitor A 7
K83 8-I1 Engine No. 3 Thrust

Monitor A 7
K84 S§-II Engine No. 4 Thrust

Monitor A (i

APOLLO INTERFACE DOCUMENT

Adcad 15 Ocicber 1966
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Relay #

K30
K31
Ks2
K93

K%4-1
K9£-2
K35
K96
K97

K98
K99
K100
K101
K102

K163
K104
K105
K106
K107
K108
K109
K110
K111
K112
K113

K114

~

Fuznct..-

8-l Engine No, 5 Thrust
Monitor A
Auto-Abort System A Enable
Inhibit
Auto-Abort System B Enable
Inhibit
Auto-Abort System B Enable
from GSZE
Auts-Abort System B Enab'e
from GSE
LV Attitude Reference Fail A
LV Attitude Reference Fail B
LET Jettisoned Al
LET Jettisoned A2
EDS Abort Voting logic
Input Al
EDS Abort Voting Logic
Input A2
EDS Abort Voting Logic
Input A3
EDS Abort Voting Logic
Inpt:¢ Bl .
EDS Abort Vuting Logic
Inpat B2
EDS Abcrt Veting Logle
Input B3
Abort Bl
Abort B2
Abort Al
Abort A2
Auto-Abort System Enable Al
Auto-Abort System Enzble A2
Auto-Abort System Enable Bl
Auto-Abort System Enable B2
LES Abort Lock-up Bl
LES Abort Tack-up P2
Excessive liate Auto-Abort
Ichibit (P, Y & R)
Exceasive Rate Auto-Abort
Inhibit (Roll)

Added 15 October 1966

NC NO NC XO NZ NO Coil
T
9 19
. 9 10
10 9 10
10 9 10
: 3 5
5 5
9 9 _9 9
9 9 9 9
10 9 9 10
10 9 9 10
10 9 9 10
10 e 9 10
10 9 9 10
10 9 9 10
8 6 9 9
[ 6 9 9
é 6 9 9
6 6 9 9
9 9 9 9 9
) 8 9 9 9
9 8 9 9 9
9 9 9 9 9
9 9 9 )
9 9 9 9
6 6 6
6 & 6

40M37534

Contacis - Schemat{c Sheet No.

EDS Description

- APOLLO INTERFACE DOCUMENT

Appendix B
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CDS Description
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B-10

Relay #
K115
X114
K117
K118
Kilg-1
£1319-2
Ki2i-1
K121-2
K122
K123
K124
K125
K126
K127
K128
K129
K13"
K131
K132
K14
K135-1
Ki35-2
K136-1
K136-2
K137

K138
K139

Punctiop

8-1C Two Engire Out
Auto-Abort Inhibit

+€D91 Bus GLE Disable

+3D92 Bus GSE Digable

+6D93 Bus GSE Disable

Liftoff

Lifto.f

S-I Engine No. 1 Thrrvei
Monitor A (Type 1 of 3)

S-1I Engine No. 1 Thirust
Monitor B (Type 1 of 5)

Excessive Pitch Rate Output
No. 1

Excessive Pitch Relay Cutput
No., 2

Excessive Pitch Rate Output
No. 3

Excessive Yaw Rate Output
No. 1

Excessive Yaw Rate Output
No. 2

Excessive Yaw Rate Output
No. 3

Excessive Roll Rate Output
No. 1

Excessive Roli Xate Cutput
No. 2

Excessive Roll Rate Output
No. 3

RF Link Abort Request A

RP Link Abort Request B

8-IVB Thrust OK Monitor B
Indication

Rate Gyro High Rate on Al

Rate Gyro High Rate on A2

Rate Gyro High Rate on Bl

Rate Gyro High Rate on B2

logic A Bus Arm: A

Logic A Bus Arm B

Logic B Bus Arm A

40M37534

Contacts - Schomatic Fheet No.
NO NC NO Coil

NC NO N©

TR - )

1
0

-] 6
1

1

10

io

4

4

] 8
8 8
8 8
8 8
8 8
8 8
g 8
8 8
8 °
1 1
7 7
? 7
8 6
8 6
6

6

1 1
1 1
1 1

APOLLO INTERFACE DOCUMENT

Added 15 October 1966



EDS Description
Appendix E

Rajay #
K140
2145
X146
X147
K148
K149
K150
¥151
Kis52
Kis3
K134
K155
K36
K157

K158

K159
K160

K16t

K162-1

Ki62-2

APOLLO INTERFACE DOCUMENT

Function

lcgice B Bus Arm B

LET Jetijzen A

LET Jettison B

8-3C Exogine Ko. 1 Rough
Combugtion Voting Retay

8-1C Engine No. 2 Rough
Crmbustion Votiug Relay B

2-I. Second Plane Scparation
5.:auiate

8-T1 LH3 Prevalves Close
Command

8-11 Engine Ne. 1 Thrust
Monitor B

§-II Engine No. 2 Thrust
Monitor B

8-11 Engine No. 3 Thrust
Monitor B

S8-I1 Engine No. 4 Thrust
Monitor B

8- Engine Nc. 5 Taruat
Monitor B

8- Range Safety No. 1
Engines Cutoff

8-II Range Safety No. 2
Engines Cutoff

8-1C Engine No. 1 Pr« talves
Close

8-1C Eugine No. 1 Cu'ot’

EDS Manual/Aut. Cutol’ A cf
8-II Engines

EDS Maaual/Aut . ( “wil B of
8-11 Engiues

8- 1LY, Prevalves Close
Comimand from Engines
Prevent Start

8-Tt LH2 Prevalves Clone
Command from: Engines
Prevent Start

Added 15 October 1966

4UMS 7. <.

3

10 16
0 10
&

$ 3

5

4

1

7

7

7

?

4 4
4 4
3 3
3 2
4 4 4
4 4 4
4

Contacis - Schemnatic Shaet No.
NG K NC NO NC NO Coil

1
10
10

3

B-11



B-12

X174

X1i82-1
K182-2
K183-1
K183-2
K192-1
K192-2
K193-1
K183-2
K198

K199

K20i-1
K201-2
K202

K203-1
K203-2
K206-1

K206-2
K207-1

‘ Function

8-If LH2 Prevulves Chse
Conumand from Engines
Freveut Slari

811 Start Phase Limiter
Cutsff Arma

Evgive Start Interlock
By-pass

EDS Arming of $S-1VB Epgine
Thrust Indication B

GSE Engine Thrust Indicat.on
Enable A

GSE Ergine Thrust In-ication
Enahle B

EDS Arming of S-Il Thrust
Indication A

EDS Arming of S-11 Thrust
indication B

RF Abort Al

RF Abort A2

RF Abort Bl

RF Abort B2

LET Jettison Al

LET Jettison A2

LET Jettison B1

LET Jettison B2

8-1VB Prevalve Control
Command

S-1VB 1i!!l Dorn Shutoff
Command

8-1I Second Plane Scparacdor A

S-11 Second Plane Separation B

3-1C Range Safety Engi.cs
Cutoff A

3-1C Range Safety Engines
Cutoff B1

8-1C Range Salety Englnes
Cutof{ B2

MESC Logic Bus A Arm A

MESC logic Bus A Arm B

MESC Logic Bus B Arm A

EDS Description
Appendix B

40137534

Contacts - Schemastic Sheet No.

NC

NO NC NO NC HO Coill

4
4 4
é 8
7 7

1

7
4 4
4 4
] 10
9 10
9 16
9 n
9 19
9 10
o 15
9 ig
8 8
6 (3
5 5
s 5
3 3
3 3
3 3
1 1
1 1
1 1

APCLLC INTERFACE DOCUMENT

Added 15 October 1966



Relay #

K208
Kziz
K214
K215
K216
K217

Y K218

Kzl?

- aPOLLO INTERFACE DOCUMENT

Function

S-II Engine No. 1 Cutoff

Timers Test

Normal S-M Ergines Cutoff B

Normal 3-I1 Engines Cutoff A

S-1I All Engines Start Command

S-1I Engines Prevent Start

S-II Engines Prevent Start
By-pass Command

8-IC All Engines OK B

Added 15 October 1966

40M37534

ELJ3 Description
Appendix L

Contacts - Schematic Sheet No.

NC NO NC NO NCT

L

4

NO Coil
4 4
8 6
4 4
4 4
4 4
4
4
2

«

_B-13



EDE Description - _ ' |
Appendix B

40M27534

DRAWING NOTES:

[T=> T Auo-Abort bus can be energized from
the ez >essive rate rircuit as well as the two
Engine Out Circuit on Page 2.

This function {; not prograramed on the switch
sclector for this mission.

VvV

This circuit is not active on this mission and
*ha function is inhibived. '

-~

APOLLO INTERFACE DOCUMENT

B-14 . © Added 15 Octobcr 1966 .
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APPENDYY C*

GEORGE C. MARSHALL SPACE FLIGHT CENTER

INTERFACE CONTROL DOCUMENT
DESCRIPTION OF SATURN SA-503 AND APOLLO 8C-192
EMERGENCY DETECTION SYSTEM

I. ™NTRGDUCTION

A. The purpose of this document is to describe the Apcllo-Saturr AS-593
Emergency Detection System (EDS) design. The design is a coord:in2ted effort
by the Crew Safety Panel members and represernte ‘= "1.; 2 o i3 fom several
NASA Centers and is binding on all participati:, ccricrs, The aysteun defined
in this document conforms to the "Design " teria for Satu-V On-Board
Emergency Detection System, ICD (#13¥:..30").

B. This document defines interfaces .« *ween modules and stages in functionz: “&: . 1
only Detailed interface informatior: i+ ~o.itained in other interface documents.
document drawing numbers and other .- -.inent information may be obtained frei . -
“Inter-Center Interface Control Docu'n~ = ng.*

C. ‘This document does not reflect al; .= neclions from other systems into the -

cireus.s.
II. ABBREVLs ;D73
For use with this docum-i:i the following abbreviat;on: o 1 o gis:
1. ACE Autcmatic Checkout Equipment
2. AP . GFLZ Access Point Monitored by Apollo ACE
3. AUTO Automatic
4. BATT Battery
5. BME Bench Maintenance Equipment

APOLLO INTERFACE DOCUMENT

* The ICD in this Appendix was dated February 1. '966 and included Revisinn A
dated June 21, 1966. Pages of the ICD that were modified for this Appendix
do not retain the ICD d:awing number.

Added 1 Jauuvary 1967 ~od
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21.
22.

-
& o

24.
25.
26.
27.
28.
29,
30.
31.
s 32.
32,
34.
35.
36.
317.
38.
39.
43,
41
4"
Qle
44,
485,
46.
47.
48.
49,

51.
52.
5 -

rA.

CB
CMD
co
COM
COMB
coMP
CTL

-’

DDAS
DEACT
DISCH
DISTR
EDS
ENG
FCM
FTP
FWD
G¥L
GSE
IND

T STR
JETT
LECO
LES
LET

LOX
LV
rCP
MEAS
MESC
MS

NC

NO
No.
PRESS
PVR
RICIRC
REQ

S
8£C
SEQ
8PS
SuUpPv
™
USM

- Circuit Breaker

Command
Cutoff

Common Return
Combustion
Componeat
Control

TR wnad MNivwmarna s
ArmAVLLY AL L

Digital Data Aquisition System
Deactivate

Discharge

Distributor

Emergency Detection System
Engine

Flight Combustion Monitor
Fuel Tank Pressure

Forward

Gimbal Position Lidicatio:
Ground Support Equipment
Indication

Instrumentation

Ingirument Unit

Jettison

Lox Engine Cutoff

Launch Escape System
Launch Escape Tower

Liquid Hydrogen

Liquid Oxygen

Launch Vehicle

Mission Control Programmer
Measurement

Master Event Sequence Controller
Millisecond

Normaily Closed

Normally Open

Number

Pressure

Power

Recirculation

Request

Switch

Spacecraft

Stabilization and Control €. stem
Second

Sequencer

Service Propulsion System
Supervision

Telemetry

- Apollo ACE Monivor at Sorvine Module Umbilical
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EDS Description
Appendix C

IIT ELECTRICAL SYMBOLS

(Refer to Section I in Appendix A)

v :NTESTAGE SIGNALS
{Refer to Section IV in Appendix:z A)

V DESCRIPTION OF 28 VOLT BUSES

{Refer to Section V in Appendix A)

VIRELAT {RUSS REFERENCE LIST
SELTURN V
EDS Relay Functions

NOTE: Relay numbers shown are for
reference only and do not cor-
respond to actual hardware
reference designations.



SATURN Y
EDS RELAY TUNCTIOKS

Contacts - Schematic Sheet No.

Relay # ~unction NC NO NC NO NC NO Coil
X1 S-1C Zagine Ne. 1 Thrust

Voting Relay A 2 2 2
K2 S-IC Engiac No. 2 Thrust

Voting Relay A 2 2 2
K3 $-IC Engine No. 3 Thrust ’

Voting Relay A 2 2 2
K4 S-iC Engine No. 4 Thrust )

Voting Relay A z 2 2
KS S-IC Engine No. 5 Thrust

Voting Relay A 2 2 2
K9-1 EDS Manuai/Autc Cutoff of LV

Engines A 4 3 3
K9-2 DS Manual/Auto Cuteff of LV

Engines A 7 3
K10-1 EDS Manuai/Auto Cutoff of LV

Engines B 4 3 3
K10-2 EDS3 Ma- v /Aut Cutoff of LV

Engines B . 7 3
Kil S-IC Eneine {o. 1 Ttrust

Voting Re:ay B 2 2
K12 5-IC Engine No.  Thrust

Voting Relay B 2 2
X13 S-IC Engine Nc. 7 T cuct

voting Relay B 2 2
K14 S-IC Engine No. 4 Thrust

Voting Relay B 2 2
K15 S-IC Engine No. 5 Thrust .

Voting Relay B 2 P4

K19-1 EDS or Manual Cutoff of LV
Engines Armed A

APOLLO INTERFACE DOCUMENT

‘Atad 1 Ianeery 1967



EDS Descripticon
Appendix C

40M37357A

Contacts - Schematic Sheet No.
Relay # Function NC NC NC NG NC NO Coil

Ki9-2 EDS or Manual Cutoff of LV

Engines Armed B 3 2 2
X20-1 LV Ergines Culoff Na 1

from Apollo Spacecraft 3 3 10
K20-2 LV Engines Cutoff No. 2

from Apollo Spacecraft 3 3 3 10
K20-3 LV Engines Cutoff Ne. 3 .

from Apcllo Spacecraft 3 3 3 {0
K20-4 LV Engines Cutoif No. 2

from Apolio Spacecraft 3 3 3 10
K21-1 S-IC Engine No. 1 Thrust

Monitor A 7 2
¥X21-2 S-IC Engine Ko 1 Thrust

Mgcnitor B 7 2 2 2
K22-1 S-IC Engine Nc. 2 Thuust

Monitor A 7 2 z 2
Kz22-2 S-IC Engine No. 2 Thrust

Monitor B 7 2 2 2
K23-1 S-IC Engine No. 3 Thrust

Monitor A 7 2 2 P
K23-2 S8-IC Engine No. 3 Thrust

Monitor B : 7 2 2 A
K24-1 S-IC Eagine No. 4 Thrust

Monitor A 7 2 2 2
K24-2 S-IC Engine No. 4 Thrust

Moritor B 7 2 2 2
K23-1 8-iZ Engine No. 5 Thrust

Monitor A 7 2 2 2
K25-2 S-IC Engine No. 5 Thrust

Monitor B K 2
K29-7  Auto-Abort 1A to Apollo -

Spacecraft . 10 10 10 10
K29-2 Auta-Abort [B to Apollo

goecrait 10 10 10

K29-3 Auto-Arorils to Apollo

Spacecraft 10 10 10 10
€29-4 Auto-Abort2B to Apoilo

Spacecraft 10 10 10
K29-5 Auto-Abort3A to Apollo

Spacccraft 10

10 10 10
APOLLO INTERFACE DOCUMENT
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Appendix C

Relay #

KZ3-6

K30
K31-1

K31-2
K2i-3
K32-1

K3z2-2

K33-1
K33-2
K33-3
K34-1
K34-2
K34-3
K35-1
Kl5-2
K35-3

K39
K40

K41

K42

Function

Auto-Abort 3B to Apoilo
Spacecr..ft

5055 Mouniior to Goe

S-IC Engine No. 1 Thrust
Monitor No. 1

S§-1C Fagine No. 1 Thruat
Monitor No. &

S-IC Engine No. 1 Thrus’
Monitor No. 3

S-IC Engine No. 2 Thrust
Monitor No. i

S-IC Engine No. 2 Thrus.
Monitor No. 2

S-IC Engine No. J Thrust
Mgenitor No. 3

S~IC Engine No. 3 Thrust
Monitor No. 1

S-IC Engine No. 3 Thrust
Monitor No. 2

S-IC Engine No. 3 Thrust
Monitor No. 3

8-IC Engine No. 4 Thrust
Monitor No. 1

S-IC Engine No. 4 Thrust
Monitor No. 2

S-IC Engine No. 4 Thrust
Monitor No. 3

S-IC Engine No. 35 Thrust
Moritor No. 1

S-1C Engine No. 5 Thrust
Monitor No. 2

S§-IC Engine No. 5 Thrust
Monitor No. 3

EDS Bus Changeover B

Excessive Rate Auto-Abort
Inhibit (P, Y, & R)

Excessive Rate Auto-Abort
Inhibit (Rtoll)

$-IC Two Engine Out Auto-
Abort Inhibit

NC NC NC

e

10 10

(&

[

40M37557A

(]

W

Contacts - Schematic Sheet No.
N0 NC NO Coil

APOLLO INTERFACE DOCUMENT

AAAad 1 Tapn~r 1Q8(7



K44
K45

Kd6-1
K46-2
K46-3
K47-1
K47-2
K47-3

K48
K49

K39

Fenction

S-IC Two Engine Cut Auto-
Abort Inhibit No. 1

S-IC Twe Engine Out Autu-
Abort Inhibit No. 2

S-IC Twe Engine Out Aulo-
Abort Inhibit No. 3

LET Jettisioned Bl

S-IVR L.igine Thrust
Monitor B

Excessive Rate Auto-Abort
Inhibit (P & Y) No. 1

Excessive Rate Autc-Abort
Inhibit (P & Y) Nc. ?

Excessive Rate Autc-Abort
Inhikit (P & Y} No. 3

Excessive Rate Auto- Abort
Inhibit (Roll) No. 1

Excessive Rate Auto-Abort
Inhibit (Roll) No. 2

Excessive Rate Auto-Abort
Inhibit (Roll) No. 3

LET Jettisoned B2

Range Safety Destruct Armed
A from S-IVB

Range Safety Destruct Armed
B from S-IVB

S-IVB Thrust Menitor A
Indicator

EDS Manual/Auto Cutoff A
of S-IC Engines

EDS Manual/Auto Cutoff B
of S-IC Engines

EDS Manual/Auto Cutoff B
of S-IC Engires

S-IC Engines Cutoff Enable

S-IC Engines Cutoff Enable

S-IVE Engine Start Cominand

S-IVB Engine Prevent Start
S-IC All Engine OK A

NC NO NC

o

(A

«

«

- W W

EDS Descripticn

40M37557A

Contacts - Schematic Sheet No.
NO NC NO Coil

(]

N O wWwww

A:wendix C

APOLLO INTERFACE DOCUMENT
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Appendix C

c-8

K64

K65

K66

Ké68-1
K68-2
K69

K70

K71
K72
K73
K74
K75
K76
K78
K79
K80
K31

K83

K84

Function

Excessive Roll Rate
Voting Relay A

Exce. ~ive Roll Rate Voting
Relay B

Excessive Pitch Rate Voting
Relay A

Zxcessive Pitch Rate
Voting Relay B

Excessive Yaw Hate
Voting Relay A

Excessive Yaw Rate
Votirg Relay B

EDS Arming of S-IVB Engine
Thrust Indicatior A

S-I1/S-1VB Scparation Simulate

S-11/S-1VB Separation Simulate

Range Safety S-IVB Destruct
Arm B

Range Safety S-IVB Destruct
Arm A

Pad Abort Request

S-IVB Thrust Monitor A

EDS Bus Changeover A

LES Abort Lock-up Al

LES Abort Lock-up A2

Normal S-IVB Engi-e Cutoff

Cutoff S-IC Inboard “ngine

Cutoff §-1C Outboard I gine

S-1I All Engines Norinal Cutoff

S-I1 Engine No. 1 Thrust
Monitor A

5-1I Engine No. 2 Thrust
Monitor A

S-I1 Engine No. 3 Thrust
Monitor A

S-1I Engine No. 4 Thrust
Moniter A

[ I

W W =

Contacts - Schematic Sheet No.
NC NO NC NO NC

40M37557A

NO Coll
7 8
7 8
7 8
7 "
7 8
7 8
7 7

6

6
7 7
7 7
7 7

7
1 1
9 9
9 9
7 6
3 3
3 3
4 4
7 4
7
7
7

APOLLO INTERFACE DOCUMENT
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Relay # Function

P
o
31

S-II Engine No. & Thrust

Monitor A
nan EDS Liftoff Inhioit A
K91 EDS Liftoff Inhibit B
K92 EDS Liftoff Enable A
K93 EDS Liftoff Enable B

K94~-1 LV Attitude Reference Fail A
K94-2 LV Attitude Reference Fail B

K95 LET Jettisoned Al

K96 LET Jettisoned A2

K97 EDS Abort Voting Logic
Input Al

K98 EDS Abort Voting Lcgic
Input A2

K99 EDS Abort Voting Logc
Input A3

K100 EDS Abort Voting Logic
Input Bl

Kiol EDS Abort Voting Logic
Input B2

K102 EDS Abort Voting Logic
Input 83

K103 Abort Bl

K104 Abort B2

K105 Abort Al

K106 Abort A2
K107 Auto-Abort System Enable Al
K108 Auto-Abort System Enable A2
K109 Auto-Abort System Enable Bi
K110 Auto-Abort System Enable B2
K111 LES Abort Lock-up B1
K112 LES Abort Lock-up B2
K113 Excessive Rate Auto-Abort

" Imhi*it (P, Y, & R)
K114 Excessive Rate Auto-Abort

Inhibit (Roll)

10

10

10

10

10

10

W WY W

10
=9
10
10

10
10

(7]

®wWeWwwew

w0

w

W W W WwWww

EDS Description

Appendix T

40M37557A

Contacts - Schematic Sheet No.
NC NO NC NO NC

NXO  Cell
7
10
10
9 10
9 10
5 5
5 5
9 9
9 9
10
10
10
10
10
10
9 9
9 9
9 9
° 9
s 3
9 9
3 9
e 9
9 9
5 9
6 6
6 6

APCLLO INTERFACE DOCUMENT
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EDS Description

Appendix C
40M37557A
Contacts - Schematic Sheet No.

Relay # Funclion NC MO NC NO NC NO Coil
K115 S-IC Two Zngine Out Autc-

AbLoIt Iiiibil Enable < (] )
K116 +6D91 Bus GSE Disable 1 1
Kil7 +6D92 Bus GSE Disable 1 1
K118 +6D93 Bus GSE Disable 1 1
K121-1 S-II Engine No. 1 Thrust

Monitor A (Type 1 of 5) 4 4 4
K121-2 S-II Engine No. 1 Thrust

Monitor B (Type 1 of 5) 4 4
K122 Excessive Pitch Rate Cutput

No. 1 8 8
K123 Excessive Pitch Relay Output

No. 2 e 8
K124 Excessive Pitch Rate Output

No. 3 8 8
K125 Excessive Yaw Rate Qutput

No. 1 8 8
Ki26 Excessive Yaw Rat. Output

No. 2 8 8

« K127 Excessive Yaw Rate Output

No. 3 i 8 8
Ki28 Excessive Roll Rate Output

No. 1 8 8
K129 Excessive Roll Rate Output

No. 2 8 8
K130 Excessive Ro!! Rate Qutput

No. 3 8 8
K131 RF Lirnk Abort Request A 7 7
K132 RF Link Ahort Request B 7 7
K134 S-IVB Thrust OK Monitor B .

Indication . K 7
K135-1 Rate Gvro High Rate On Al 8 8 6
K135-2 Rate Gyro High Ratc On A2 8 6
K136-1 Rate Gyro High Rate On B} 8 8 6
K12£-2 Rate Gyro High Rate On B2 7 8 6
K137 Logic A Bus Arm A 1 1
K138 Logic A Bus Arm B 1 1
K139 Logic B Bus Arm A 1 i
K140 Logic B Bus Arm B 1 1

APOLLO INTERFACE DOCUMENT
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EDS Description

Appendix C
40N 37557A
Contacts - Schematic Sheet No.
Relay # Function NC NO NC NO NC NO Coil
K163 S-1I Start Phase Limiter
Cutoff Arm 4 4
KiG6 Engine Start Interlo.k
By-pass 7 5
K167 EDS Arming of S-IVB ¥ngine
Thrust Indication B 7 't 7
K171 GS™ Engine Thrust Indication
Enable A K 7 7
K17¢ GSE Engine Thrust Indication
Enable B 7 7 7
K173 EDS Arming Of S-II Thrust
Indication A 5 7 4 4
K'74 EDS Arming of S-II Thrust
Indication B 5 [ 4 4
K198 S-IVB Prevalve Conircl
Command 7 6
h K199 S-IVB Chilldown Shutoff
* Command 7 6
K201-1 S-II Second Plane Separation A 5 5
K201-2  S-II Second Plane Separation B [ 5
K202 S-IC Range Safety Engines
Cutoff A 3 3 3
K203-1 S-IC Range Safety Engines
Cutoff Bl 3 3 3
K203-2 £-IC Range Safety Engines
Cutoff B2 3 3
K208 S-II Engine No. 1 Cutoff 4 4 4
K209 S-II Engine No. 1 Lox and
LHgy Prevalves Control 4 4 4
K210 S-1I £revalve Lockout
Command from GSE 4

K212 Timers Test 2
K2i4-1 Normal S-II Engines Cutoff Bl

K214-2 Normal S-I1 Engines Cutoff B2

K215-1 Normal S-II Lagines Cutoff Al

K215-2 Normal S-II Eugines Cutoff A2

K216 S-II All Engines start Command

L S SN W
B b B ke O -

APOLLO INTERFACE DOCUMENT
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Relay # Function

K217 S-II Engines Prevent Start

K218 S-IT En. *2&s Prevent Start
By- pass Command

K219 S-IC Au Engive SK B

EDS Description
Appendix C

40M37557A

Contacts - Schematic Sheet Ne.
NC NO NC NO NC NO Coil

4 4
4 4
2 2

APOLLO INTERFACE DOCUMENT
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» Description
endix C

.14

A0M37557A

DRAWING NOTES:

The Auto-Abort bus, +6D35, can be
energized {rom the excessive rate
circuit as well as the two engine out
circuit.

This function is not programraed on the
switch selector for this mission.

D This circuit is not active on this mission
and the function is inhibited.

APOLLO INTERFACE DOCUMENT
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EDS Description
Appendix I

APPELIDIX D”

GEORGE C. MARSHAILL SPACE FLIGHT CENTER

INTERFACE CONTROL DOCUMENT
DESCRIPTION OF SATURN SA-504 AND APOLLO SC-27C
EMERGENCY DETECTION SYSTEM

I. INTRODUCTION

A. The purpose of this document is to desnribe the Apollo-Saturn AS-504
Emergency Detection Sysiem (EDS) design. The design is a coordinzted effort
by the Crew Safety Panel members and represents technical inputs from several
NASA Centers and is binding on all participating centers., The system defined
in this decument conforms to the '"Design Criteria for Saturn-V On-Board
Emergency Detection System, ICD (¥13M65001)."

B. This document cefines interfaces between modules and stages in functional
terms only, Detailed interface information is contained in other interface documents.
The document drawing numbers and other pertinent information may be obtained

from the "Inter-Center Interface Control Nc<iment Log. "

C.  The document @~es not reflect all connect.ons from other systems into the
EDS circuits.

II. ABBREVIATIONS

For use with this document the following abbreviations shall apply:

1. ACE Automatic Checkout Equipment

2. AP .2+ Access Point Monitored by Apollo ACE

3. AUTO Automatic

4. BATT Battery ’ -
3. BME Bench Maintenance Equipment :

APOLLO INTERFACE DOCUMENT

¥ The ICD in this Appendix was dated Feb. 23, 1966, and contained revision A
dated Sept. 15, 1966,

Added 1 July 1967 . D-1
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Appendix D
8. CB Circuit Breaker
7. CMD Ccmmand
8. CO Cutoff
9. COM Common Return
10. COMB Combustion
11. COMP C.mponent
12. CTL Control
13. DC Direct Current
14. DDAS Digital Data Acquisition System
5. CACT Deactivate
16. DISCH Discharge
17. DISTR Distributor
1. EDS Emergency Detection System
13. ENG Engine ’
2. FCM Flight Combustion Monitor
2. FTP Fuel Tank Pressure
22, FWD Forwand .
23. GP1 Gimbal Fosition Indication
24. GSE Ground Support Equipment
25. IdMD Indication
26, INSTR Instrumentation
27. IU Instrument Unit
28. JETT dettison
29. LECO 1OX Engine Cutoff
30. LES Launch Escape System
. 31. LET Launch Escape Tower
32. LH, Liquid Hydrogen
33. LOX Liquid Oxygen
34. LV Launch Vehicle
35. MCP Mission Control Programmer
36. MEAS Measurement
37. MESC Master Event Sequence Controller
38. MS Millisecond
39. NC Normally Closed
40. NO Normally Open
41. No. Number
42. PRESS " Pressure
2. PWR ‘Power
44. JRECIRC Recirculation
45. KEQ , Request
46. S Switch
47. SC Spacecraft
48. SCS Stabilization and Control System
49. SEC Second
50. SEQ Sequencer
51. SPS Service Propulsion System
52. SUPV Supervision
53.- TM Telcmetry
54. USM Apollo ACE Monitor at Service Module Umbilical
APOLLO INTERFACE DOCUMENT
D-2 Added 1 July 1967 ~
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IIl. ELECTRICAL SYMBOLS

The «lectrical sy mbols used in this document are listed below.

i3 L Lo (Last
v > energized)
T S

Battery - Elect. Magnetic Latch Relay Cuil

< 3

Electrical Relay Coil Magnetic Latch

Normally Clcsed

EDS Description
Appendix D

-+

Diode or Rectifier

(1 .

"‘I—|

Magnetiz Latch
Ncr.ally Open

E £3
o ’ -
A T
Solenoid Normally Closed Normally Open
. Electrical Relay Contacts Electrical Relay
: Contacts
4
- ? I
o]
Resistor Fuse Amplificr
( APOLLO INTERFACE DOCUMENT

Addec 1 July 1967
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Appendix D
Transistor - NPN Transistor -PNP Indicating Lamp
' N
Fxplosive Squib Meter Meter
{Biased)
e ° -—/c -
Bus Terminal Bingle Throw Switch
.. 8older or Crimped
é : 6)_4 o f
Preasure Switch Circuit Breaker Double Throw 3witch
Traiwfor with increase
in Pressure
e 9 (o] (2]
} ' T" TN - L
O«
Push Rutton Motor Switch Bas/Firet Energized
Switch/Maintained
‘ APGCLLO INTERFACE DOCUMENT
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EDS Descripticn
Appendix D

IV, INTERSTAGE SIGNALS

The method used in trensmitting signals between stages will be as
follews- I stoge A" requires 2 sigpal from stage "B 1t will furnish stage
"B with a plus 28 volts, and stage "B will switch the plus 23 volts and
return the switched signal to stage "A", iSee figure 1.3 The plus 28 volts
for signal transmissien need only be furnished one time for a set of signals
between stage This method of transimitting signals aliows the d.c. power
of each stage to be compietely independent and eliminuic s the problems of
current transfer in the negative side of the 4.c. power systems.

V. DESCRIPTION OF 28 VOLT BUSES

+1D16 The ~1D1¢ tu= is supplied directly from S-iC Battery Number One
(115A10).
+1D11 The +1D11 bus is supplied from the +1D1!1 bus fore power

transfer or the -1D010 bus after power transfer.

+1D20 The +1D2C bus is supplied directly from S-IC Battery Number
Two {115A20).

D21 The +1D21 bus is supplied fror the +1D211 bus before power
transfer cr the +1D20 bus after power wransfer.

+1D111 The +1D111 bus is supplied from the GSE networks and supplies
the +1D11 bus during vehicle checkout and prelaunch sequence
prior to power transfer.

+1D119 The +1D119 bus is supplied from the +1D119 supply ir the GSE.

+1D211 Tne +1D211 bus is supplied from the GSE networks and supplies
the +1D21 bus during vehile checkout and prelaunch sequsnce
prior to power transfer.

+2D11 The +2D11 bus is supplied from any of the following:
' (a) GSE Regulated +28 VDC Main Power Supply
before power transfer.

(b) S-II Main Battery 207Al..1 after power
transfer. *

APOLLO INTERFACE DOCUMENT
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-
+2D21
+4D11
+4D15
+4D31
+6D10
+6D11
L
L-6

+28 VOLTS OC.

L e o
——>T0 CONTROLLED
DEVICE
) STAGE HpW
A STAGE “8"
- CONTROLLING CONTACTS

Figure i. Interstage Signals

The +2D21 bus is suppiied from any of the follewing:
(@) GSE Regulated +28 VDC Instrumentation
Power Supply before power transfer.
(b) S-1I Instrumentatinn Battery 207A1A2
after power transfer.

The +4D11 bus is supgplied from the +iD111 bus before
power transfer or the +4D10 bus after power transfer.

The +4D15 bus is supplied from the +4D11 bus after the S-TVB
recelves th: "Sequencer Power ON Command* from GSE.

The +4D31 hus is supplied from e +4D131 bus belore power
transfer or the +4D30 bus after power transfer.

The +6D10 bus is supplied directly from the IU Battery 601A7.

The +6D11 bus is supplied from the +6D111 bua before power
transfer or the +6D10 bus after pywer transfer.

APOLLO INTERFACE DOCUMENT
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EDS Dcseription

Appendix D

Logic Supplied from Battery Bus B through a circuit breakor and
Bus B logic tus arm relay. This bus, which is used to activa.e
EDS circuitry in the MESC B, may be armed or safed
manually with either of the two redundaut logic bus arm
switches which operate the legic bus arm relay,
“eset Supplied from the GSE networks and is '.s2d to reset eritical EDS
Bus No. 1 magnetic latch relays prior to {sunch. It may also be used dur'ng
vehicle checkout to return these relays to tneir normal position,
Reset Supplied from the GSE vetworks and i3 used to reset critical EDS
Bus No. 2 magnetic latch relays prior to launch. It may alsc be uscd during
vehicle checkout to return these relays to thelr normal position.
VI. RELAY CRGSS REFERFENCE LIST
SATURX V
ZDS RELAY FUNCTIONS
Centents - Schematic Sheet No.
Pelay # Fuaction ~C O NC NO NC NO O Coll
K1 $-IC Engine No. 1 Thius?
Voting Relay A ] 2 <
K2 8-1C Engtne Ne, 2 Tarust
Voting Reiay A 2 2 2
K2 £-IC Engine Ne. 2 Thrust
Votirg Relay A 2 2 2
K4 S-JC Engire No. 4 Thrust
Voting Relay A é 2 z
K5 B-1C Engine No. 3 Thrust
Voting Relay A 2 2 2
Xs-1 EDS Mantal/Auto Cutelf of 1.0
‘Engines A 4 ] 3
ho-2 EDS Manual/Auto Cutcif of LV
Engines A 7 3
K1o-1 EDST Manuzl/Agto Cutoff of LV

Engines B 4 h] 3

APOQL..0C INTERFACE HDOCUMENT
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Appendix
+6D30 The +6D30 bus is supplied directly from the IU Battery 60GiA9.
+6D31 The +6D31 bus is < .pplied from the +6D211 bus before power
transfer or the +6D30 bus after power transfer.
+6D40 The +6D40 bus is supplied directly from the [U Battery 601A10.
+6D41 The +6D41 bus is supplied from the +6D211 hus before power
. transfer or the -SD4C bus after power transfer.
+6D31 The +6D91 bus is supplied from the +6D11 hus and is one of
three EDS buses used in the IU for EDS circuitry.
+6L. The +6D92 bus iz supplied from the +6D31 bus and is cne of
three huses used in the IU for EDS circuitry.
+6D93 The +6D93 bus is supplied from the +6D41 bus and is one of
three buses used in the IU for EDS circuitry.
+6D119 The +6D119 bus is supplied to the IU from GSE,
Battcry Bus A Battery Bus A is suppiied from tie #,0llo Entry
Battery A through a circuit breaker.
Battery Bus B Batwery Bus B is suppiied from the Apollo Entry
Battery B through a circuit breaker.
EDS Bus No, 1 The EDS Lus No. 1 is supplied from Battery Bus
A through a circuit breaker and the EDS power switch.
EDS Bus No. 2 The EDS Bus No. 2 is supplicd from Battery C through
a circuit breaker and the EDS ;- wver switch.
EDS Bus No. 3 The EDS Bus No. 3 is supptlic ! from the Battery Bus B
through a circuit breaker and the EDS power switch.
EDS P The EDS Changeover Bus A is energized from EDS Bus
Changzover No. 1 except when EDS Bus No. 1 fails (becomes deenergized)
Bus A it automatically switches over to EDS Bus No, 2
1 ]
EDS The EDS Changeover Bus B is epergized frc . kDS Bus ’
Changeover No. 3 except when EDS Bus No. 3 fails (becomes deenergized)
Bus B jt automatically switches over 1> EDS Bus No. 2
Logic Supplied from Battery Bus A through a circuit breaker and
Bus A logic bus arm relay. This bus, which is used to activate

EDS circuitry in the MESC A, may be armed or safed
manually with either of the two redundant logic bus arm
switches which operate the logic bus arm relay.
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Reluy #

X10-2

Kis

Kig-1

K19-2

K20-1

K20-2

K20-3

K20-4

K21-1

K21-2

K22-1

K22-2

EDS Description

Appendix D
Contacts - Schematic Sheet No.
Function NC NO NC NO NC ND Coil

EDS Manua!/Auto Cutoff of LV

Engines B 7 3
8-IC Engine No. 1 Thrust

Voting Relay B 2 2
S-IC Engine No. 2 Thrust

Voting Relay B 2 Z
S-IC Engine No. 3 Thrust

Voting Relay B 2 2
S-IC Engine No. 4 Thrust

Voting Relay B 2 2
S-IC Engine No. 5 Thrust

Voting Relay B 2 2
EDS or Manual Cutoff of LV

Engines Armed A 3 2 2
EDS or Manual Cutoff of LV

Engines Armed B 3 2 2
LV Engines Cutofi No. 1

from Apollo Spacecraft 3 3 10
LV Engines Cutoff No, 2

from Apollo Spacecraft 3 3 3 190
LV Engines Cutoff No. 2

from Apo:lo Spacecraft 3 3 10
LV Engines Cutoff No. 2

from Apollo Spacecrait 3 3 '3 10
S-IC Engine No. 1 Thrust

Monitor A 7 2 .

S-1C Enginc No. 1 Thrust
Menitor B 7 2 2 2

S-IC Enginc No. 2 Thrust
Monitor A 1 2 2 2

S-IC Enginc No. 2 Thrust
Monitor B T2 2 2

APOLLO INTERFACE DOCUMENT

Added 1 July 1967

D-9



EDS Deacription

Appendix D
5 i . Contacts - schema‘ic Sheet Yie,

Relay # Function NC NC NI NO NT MO Coll
x23-1 S-IC Engine No. 3 Thrust

Monitor A 7 K 2 Z
K23-2 S-IC Engine No. 3 Thrust

Monitor B 7 2 2 2
K24-1 S-IC Engine No. 4 Thrust

Monitor A 7 2 3 Z
K24-2 S-IC Engine No. 4 Thrust

Monitor B 7 2 2 2
K25-1 S-IC Engine No. 5 Thrust

Maonitor A 7 & 2 2
K25-2 S-IC Engine No. 5 Thrust .

Monitor B 7 2
K29-1 Auto-Abort 1A to Apcile

Spacecraft 10 10 10 10
K29-2 Auto-Abort 1B to Apollo

Spacecraft 10 10 10

£

K29-3 Auto-Abort 2A to Apollo

Spacecraft N 10 10 10 10
K29-4 Auto-Abort 2B to Apollo

Spacecraft 10 10 10
K29-5 Auto-Abort 3A to Apollo

Spacecraft 10 10 10 10
K29-6 Auto-Abort 3B to Apollo

Spacecraft 10 10 ‘10
K39 +6D95 Monitor to GSE 10 10
K31-1 S-IC Engine No. 1 Thrust

Monitor No. 1 3 2 3 2

( APOLLO INTERFACE DOCUMENT

D-10 . Added ! July 1967




EDS Description
Appendix D

Contacts - Schematic Sheet No.
Relay ¥ Funetion NC NO NC NO NC NO Coil

K31-2 S-IC Engine No. 1 Thrust
Monitor No. 2 3 3 2 3 2

K31-3  S-IC Engine No. 1 Thrust
Monitor No. 3 3 3 2 3 2

K32-1 S-IC Engine No. Z Thrust
Monitor No. 1 2

K32-2 S-IC Engine No. 2 Thrust
Monitor No. 2 2

K32-3 S-IC Engine No. 2 Thrust
Monitor No, 3 2

K.d-1 S-I1C Engine No. 2 Thrust
Monitor N¢. 1 2

K.3-2 S-IC Engine No. 3 Thrust
Monitor No. 2 2

n33-3 S-IC Engine No. 3 Thrust
Monitor No. 3 2

K34-1 S-IC Engine No. 4 Thrust
Monitor No. 1 2

K34-2 S-IC Engine No. 4 Thrust
Monitor No. 2 2

K34-3 S-IC Enginc No. 4 Thrust
Monitor No. 3 2

K35-1 S-IC Engine No. 5 Thrust

Monitor No. 1 2
K35-2 S-IC Enginc No. 5 Thrust

Monitor No. 2 - 2

Ki5-3 S-IC Enginc No. 5 Thrust
Monitor No. 3 2

—~~
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EDS Descripticn

Appendix D
_ Contacts - Schematic Sheet No.
Reicy # Function NC NO NC NO =®C NO Coil
K39 £DS Bus Changeover B 1 1 1
K40 Excessive Rate Auto-Abort
Inhibit (P, Y, & R} 6 8 6
K41 Excessive Rate Auto-Abort
Inhibit (Roll) ] 6 6
K42 S-IC Two Engine Out Auto-
Abort Inhibit 6 G 6
K43-1 S-IC Two Engine Out Auto-
Abort Inhibit No. 1 2 2 6
K43-2 S-IC Two Engine Out Auto-
Abort Inhibit No. 2 2 2 §
K43-3 S-IC Two Engine Out Auto-
Abort Inhibit No. 3 2 6
K44 LET Jettisoned Bl 9 S 9 9
K45 S-IVB Engine Thrust
- Monifor B . U 7
K46~1 Excessive Rate Auto-Abort
Inhibit (P & Y) No. 1 8 8 8 8
K46-2 Excessive Rate Auto-Abort
Inhibit (P & Y) No. 2 8 ]
K46-3 Excessive Rate Auto-Abort
Inhibit (P & Y) No. 3 8 6
K47-1 Excessive Rate Auto-Abort
Inhibit (Roll) No. 1 3 8 8 8
K47-2 Excessive Rate Auto-Abort
Inhibit (Roll) No. 2 8 6
(]
APOLLO INTERFACE DOCUMENT
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K47-3

K48

K49

K51

K53

K56
K57
K58
K59

KGO

K61

APOLLO INTERFACE DOCUMENT

Added 1 July 1967

EDS Description

Contacts - Schematic ancct No.

Function NC NO NC

_Excessive Rate Auto-Abort

Inhibit (Roll) No. 3
LET7T Jettisoned B2

Range Safety Destruct Armed
A from S-IVB

Range Safety Destruct Armed
B from S-IVB

S-IVB Thrust Monitor A
Indicator

EDS Manual/Auto Cutotf A
of S-IC Engires

EDS Manual/Auto Cutoff B
of S-1C Engines

EDS Manual/Auto Cutoff B
of S-IC Engines

S-IC Engii 3 Cutoff Enable
S-IC Engincs Cutoff Enable
S-IVR Engine Scart Command
S-IVB Engine Prevent Stert
S-IC All Engines OK A

Excessive Roll Rate Voting
Relay A

Excessive Roll Rate Voting
Relay B

NO NC
8

9 9

7

T

3

3
7
2
8

NO Coil
6
9 9
7 7
7 7
1 7
3 3
3 3
3 3
3 3
3 3
7 6
6
2
8 8
8 8

Appendix D
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EDS Description

Appendix D
Contacts - Schematic Shect No.
Relay - Functicn NC NO NC HNO NC NO Coil
KG2 Excessive Pitch Rate Voting
Relay A 8 8
KG3 Excessive Pitch Ratc Voting,
- Relay B 9 8 8
K64 - Excessive Yaw Rate Voting
Relay A 8 8
K65 Excessive Yaw Rate Votirg
Relay B . 8 8 8
K66 EDS Arming of S-IVB Engine
Thrust Indication A 7 7 7
KG8-1 S-I/5-IVB Separation Simulate € 6
KG8-2 S-I1/S-1VB Separation Simulate 6 6
K69 Range Safety S-IVB Destruct
Arm B 7 7
. K70 Range Safety S-IVB Destruct
o Arm A 7 7
K71 Pad Abort Request 7 7 7
K72 S-IVB Thrust Monitor A 4 7
K73 EDS Bus Changeover A 1 1 }
K4 LES Abort Lockup Al 2 9 9 9
K75 LES Abort Lockup A2 9 8 9 9
K76 Norm2l S-IVB Engine Cutoff 7 6
K78 Cutoff S-IC Inboard Engine 3 3
K79 Cutoff S-IC Outhoard Engine 3 3

APOLLO INTERFACE DCCUMENT
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EDS Description
Appendix D

Contacts - Schematic Sheet No.

Relay 5 Function NC NO NC NO NC NO Cof
K80 S-II All Engines Normal Cutoft 4 4
K8i S-I Enginc No. 1 Thrust

Monitor A 7 4
K82 S-II Enginc No. 2 Thrust

Monitor A 7
K83 S-IO Engine No. 3 Thrust

Monitor A 7
K4 S5-I Engine No. 4 Thrust

Monitor A 7
K85 S-II Engine No. 5 Thrust

Monitor A 1
K50 EDS Liftoff Inhibit A 9 10
K31 EDS Liftoff Inhibit B 8 10
K92 EDS Liftoff Enable A 10 9 1
K93 EDS Liftoff Enable B . 10 9 10
K94-1 LV Attitude Reference Fail A 5 5 5
K94-2 LV Attitude Reicrence Fail B -] 5
K95 LET Jettisoned A1l 9 9 9 9
K96 LET Jettisoned A2 9 9 9 J
K97 EDS Abort Voting Logic

Input Al 19 9 9 ’ 16
K98 EDS Abort Voting Logic

. Input A2 10 Y 9 10

APOLLD INTERFACE DOCUMENT
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EDS Description
Appendix D

Contacts - Schematic Sheet No.

Relay # Functicn NC NO NC NO NC NO Cofll
K99 EDS Abort Voting Logic

Input A3 10 9 9 10 i
K100 EISS Abort Voting «ogic
: Input E1 10 8 . 9 10
K1io01 EDS Abcrt Voting Logic

Input B2 10 9 9 10
K102 EDS Abort Voting Legic

Input B3 ) 10 9 9 10
K103 Abort Bl 10 10 9 9
K104 Abort B2 10 9 8 8
K105 Abort Al 10 io 8 9
K106 Abort A2 10 10 § 9
K107 Auto-Abori System Enable Al 9 9 3 9 9
K108 Auto-Abort System Enable A2 9 8 9 9 8

h K109 Auto-Abort System Ei.zble Bl 9 9 9 9 9

K110 Auto-Abort System Enable B2 9 9 9 e 9
K111 LES Abort Lockup Bl 9 ] ) $
K112 LES Abort Lockup B2 9 9 £ 8
K113 Excessive Rate Auto-Abort

Inhibit (P,Y, & R) 6 A 6
K114 Excessive R:a:c Auto-Abort

-]
(4]
]

Inhibit (Rolt)
L ]

T S OMPTE

o SREEFii7 0, T

-
A
-
&%
*

( APOLLO 'MTERFACE DOCUMENT

D-16 . Added 1 July 1967



e A

Relay # Fuanction

. K11% S-IC Two Engine Out Auto-

Abort Irhibit Enable
Kl11& +8D91 Bus GSE Disable
K117 +6032 Bus GSE Disable
K118 +8D93 Bus GSE Disable

K121-1  S-II Engine No. 1 Thrust
Mcnitor A (Type 1 of 5)

K121-2  S-i Engine No. 1 Thrust
Monitor B (Type 1 oi 5)

K122 Excessive Pitch Rate Output
No. 1

K123 Excessive Pitch Rate Output

J
PN No. 2
K124 Excessive Pitch Rate Output
No. 2
K125 Fxcessive Yav' Rate Output
No 1

K126 Excessive Yaw Rate Output

No. 2

127 Excessive Yaw Rate Output
No. 3

K12° Excessive Roil Rate Output
No. 1

K129 Excessive Roll Rate Output
No. 2

Kilo E: cessive Roll Rate Qutput
No. 3

EDS Description

Contacts - Schematic Sheet No.
NC NO NC NG NC NO Coll

6 6 6
1 X
1 1
1 1
4 4 4
4 4
8 8

8 8

8 8

8 8

8 8

8 8

8 3

8 8

-3 8

Appendix D
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EDS Description

Appendix D

Contacts - Schematic She»* No.

Relay # Functinn KT RO NC NO NC NG Coil
K131 R¥ Link Abort Request A 7 7
K132 RF Link Abort Request B (4 7
K134 S-TVB Thrust OK Monitor B

Indication 1 7
K135-1 . Rate Gyro High Rate On Al 8 8 6
K135-2 Rate Gyvro High Rate On A2 8 8
K136-1 Rate Gyro High Rate On Bl 8 8 6
K136-2 Rate Gyro High Rate On B2 7 8 6
K137 Logic A Bus Arm A 1 1
K158 Logic A Bus Arm B 1 1
K139 Logic B Bus Arm A 1 1
K140 Legic B Bus Ar:: B 1 1

K49 S-TI Sz:ond Plane Yeparation
Simulate 5 5 8

K150 S-11 Yny Prevalves Close
Command 4 4

K151 S-1I Engine No. @ Thrust

Monitor B 7 4
K152 S-II Engine No. 2 Thrust

Monitor B 7
K153 S-II Engine No. 3 Thrust

Monitor B 7

.
K154 S-H Engine No. 4 Thrust

Monitor B 1

APCLLO !NTERFACE DOCUMENT
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Retay

K155

K156

K137

K158

Ki59

K160-1

K166-2

Kilsi-i

Ki1Gt-2

Ki62-1

Ki62-2

K162-2

APOLLO INTERFACE DOCUMENT
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EDS Descotion

Contacts - Schematic Shect No.

Function KC N3O NC NO NC

S-1I Engine No. 5 Thrust
Mitor B

S-1I Range Safety No. 1 Engines
Cu'.ﬂff

S-I1 B nge Safety No. 2 Engines
Cutnf!

S-IC Enginc No I Prevalves
Close

5-1C Engine No. 1 Cutoft

EDS Manual/Auto Cutoff At  f
S-1i Engines

EDS Manui:l/Auto Cutoif B1 of
S-T1 Ergines

EDS Manual/Auto Cutoff A2 of

S-1 Enginces

EDS Manual/Autn Cutoff B2 of
S-11 Engines

S-1 LH, Prev-'ﬂves Close
Comumand from Engines
Prevent Start

S-1I 1lp Prevalves Close
Command from Engines
Prevent Start

S-II LHg Prevalves Close

Command from Engines
Prevent Start

3

NG

Coil

Appendix D
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EDS Description

Appendix D
g Contacts -~ Schematic heet No.

Relay # Function NC n0O NC NO NC NO Coail
K183 S-1I Start Phase Limiter

Cutoff Arm 4 4
K166 Engine Start Int.r 'ock

By-pass 7 8
Kig7 ED3 Arming of 5-IVB Engine

Thrust Indicaticn b 7 7 7
K171 GSE Engine Thrust Indicaticn

Enable A 7 7 7
K172 GSE Engine Thrust I~dication

Enable R 7 7 7
K173 DS Arming of S-II Thuri

Indication A 5 7 4 4
K174 EDS Arming of S-I Thrust

Indication B 5 7 4 4
K198 S-IVB Prevalve Control

Commani 7 8

<

K195 S-IVB Chilidown Shutoff

Command 7 6
K271-1  S-H Second Plane Separation A S 5
K201-2  S-II Secoid Plane Separaticn B 5 5

K202 §-1C Range Safety Engines
Cutoff A 3 3 3

K203-1 S-IC Range Scfety Engines .
Cutoff Bl 3 3 3

K203-2 S8-IC Range Safety Engines
Cutoff B2 3 3

{ AFOLLO INTERFACE DOCUMENT
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Relay #
K208

%209

nZ210

K222

APOLLO INTERFACE DOCUMENT

Added 1 July 1967

Function

S-11 £ngine No. 1 Cutoff

§-I Engine No. 1 LOX and
LYo Prevalves Control

S-10 Prevalve Lockut
Command from GSa

Timers Test

Normal S-I Engines Cutoff Bl
Normal 8-1I Engines Cutoff B2
Mormal S-II Engincs Cutoff Al

Normal S-II Engires Cutoff A2

S-I0 Ail Engines Swuurt Command

S-11 Engines Prevent Start

S-T Engines Prevent Start
By-pass Command

S-1C All Engines OK B
Excessive Roll Rate Indicaiion

Excessive Pitch and Yaw Rate
indication A

Excessive Pitch & I Yaw Rate
Ingiication B

(4

& ]

L)

EDS Descrigtion
Appendiz D

Contacts - Schematic Shteet No.
NC NO Coll

‘D-21



EDS Description
Appendix D

DRAWING NOTES:

The Auto-Abort bus, +6D95, can be
energized from the excessive rate
circuit as well as the two engine out
circuit.

D This function is not programmed on the
switch selectcr for this mission.

D This circuii is not active on this mission
and the function is iphibited.

¢ = APOLLO INTERFACE DOCUMENT
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